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Divided  into  two  Books. 

'  *  ' 

The  iBrft  fliewing  the  Menluration  of  right 
lined  Triangles :  The  fecond  of  Spherical,  with 
the  Grounds  and  Demonftrations  thereof. 

Both  performed  by- that  late  and  excellent  Invention  of 

Logarithms^  after  a  more  cafie  and  compendious 
manner,  than  hath  been  formerly  taught. 

Whereiinto  is  annexed  (chiefly  for  the  ufe  of SeAtnen)k.  Treatile  of 
the  application  thereof,  in  the  three  principal  kinds  of  Sailing. 

With  exatft  Tables  of  the  Sms  'DecUmtiorty  newly  calculated ;  and 
Tablesofthe  right  Afcenfion  and  Declination  of  fotHe  eminent  Tixti 
Stars,  with  the  true  times  of  the  coming  to  the  Meridian  at 

Four  of  the  Clock  in  the  Morning,  fitted  for  the  /''/Y/s 

prefent  fcafon,  and  may  ferve  for  many  ('  -y 

’  years  without  any  alteration.' 

Alfa  other  '  necejfary  Tables  ufed  in  NAf^lCATJONl 

By  Richard  Norwood^  Reader  of  the  Mathema, ticks. 


This  Ei^ht  Edition  being  diligently  Correifled,  in  divers  difficult 

Places  ey plained  ;  New  Tables  of  the  Stars  right  afecnfions  and 
Declinations  added)  and  the  whole  Work  very  much 

enlarged,  by  the  Author  himfelf. 
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LONDON,  Printed  by  5.  W.  for  William  Fi[her,  at  the  Pojlern  near  rawer- 
'  Hilly  T.  Paffengir,  zt  the  three  Bibles  on  London-Endec,  »ni  R,  Smith,  at 

the  fign  of  the  Bible  in  CoM  i  <  8  j. 
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To  the  Right  honourable  3  Francis  y 
Earl  of  Bedford,  Lord  Kuffel,  Baron 

•  Bjijfel  oi  Tbournhaughe  ,  \^oidi  Lieu¬ 
tenant  of  the  County  of  Devon,  and 

CvtYoiEXErER. 


Right  HoncHrabUj 

) 


i 


S  it  hath  pleaied  the  fovereign  Foun^ 
tain  of  Light  to  (Line  upon  the 
World  in  thcfe  later  Times,  by  a 

.^more  clear  manifeftation  of  thole 
heavenly  Myfteries,  that  concern 
Eternal  life  and  bleflednefsj  fo  he  hath  alfo  en- 
lightned  the  minds  of  Men  with  knowledge  in 

humane  Arts  and  Sciences,  and  difcovered  many 
profitable  Inventions  mnknown  -to  former  Ages. 
To  fpeak  of  were  a  fubjed  deferving  of  it 
felf  a  peculiar  Treatife.  To  fpeak  of  thofe  that 
have  reference  to  the  Mathematicks,  would  re¬ 
quire  a  larger  Difcourfe  than  becomes  this  place. 
Amongft  the  rcft,  a:nd  of  the  higheft  rank,  is  that 
admirable  Invention  of  Logarithms^  by  the  famous 

A  z 


jhe  Eftflle  Dedicatory, 

JiJ^nNepairyhtoBzwn  o^MarchiJloniwhich  hath  been . 
further  per  feinted  by  the  labours  of  Mr.  Henry 
(Briggs.  And  although  the  maturity  of  this  Inventi¬ 
on  was  prevented  in  them  both,  by  their  feveral 
and  moft  happy  changes,  from  this  life  to  a  better  : 
yet  they  proceeded  fo  far,  as  to  lay  a  very  good 
foundation  for  fundry  conclufions  Mathemati¬ 
cal.  Upon  which  foundation  chiefly,  I  have 
grounded  this  prefent  Treatile  of  the  DoSlrine  of 
Hain  and  Spherical  Triangles  ^  annexing  an  applica¬ 
tion  thereof,  in  the  three  principal  kinds  of  bail¬ 
ing.  And  howfoeyer  (  being  rudely  com  poled  )  it 
may  feem  unworthy  the  protedion  of  one  fo  emi-  a- 
nent  in  place,  and  of  fuch  ripenels  and  judgement 
in  all  kind  of  Learning :  Yet  I  am  bold  to  prefent 
it  to  your  Lordfliip,  in  confidence  of  your  favour* 
able  acceptance  according  to  that  noble  relpeft 
you  are  accuftomed  to  manifefl:  towards  all  good 
endeavours.  The  moft:  High  God,  and  Lord  of  all 
things,  increafe  and  continue  unto  your  Lordfhip, 
all  his  bleflirigs,  Temporal  and  Eternal. 

^  4 

•  V'  ' 

'  '  * 

your  Honours  mifi  deVtedy 

I 

i 

Richard  Norwood. 


TO  THE  READER. 


On>  fiecejfarj,  and  of  what  excellent  ufe  the  poBrine 

^Triangles.^  in  Afttoitotny,  Cebgraphy,  Navi¬ 
gation,  r  of  tfficadon  *,  and  oth^ parts  of  Afchite- 
fture,  in  ait  the  kinds  of  Pclfpobtive,  ih  Dialing, 
and  in  the  praUice  of  other  parts  of  the  Mathcma- 
ticks :  is  fo  much  the  hotter  known  unto  every  Man,  hy 
.hoTv  much  he  hath  been  more  exercifedinthefe  Arts. 
Fjor  which -caufe  there  hath  been  for  many  former  Ages,  much  tme  and 
dljigence  befioyved  h  indufiriSus  and  learned  Men,  to  reduce  it  to  as 
great  perfeBion  as  they  could and  much  hath  been  done  to  this  purpofe  of 
late  years.  But  all  that  hath  been  done  thefe  many  hundredyears,  is 
not  comparable  to  that,  which  hath  been  effeBed  in  our .^Fimes  hy  the 

Honourable  Lord  lohn-Nepair,  Baron  of  MarclMon'^ 

'mention  0/ Logarithms,  takes  ' ayvOy  thofe^  Difficulties  that  .were  in  the 
praUice  thereof.  Which  Invention  '  hath  been  iUufirated ,  ..and  much 
perfeBed,  by  the  labours  of  Mr.Htmf'bn^gidNeither  is  Mr.  hCi\NZ.xa 
Wright  to  be  fdrgotten,  though  his  Endeavours  were  feoneft  prevented. 
And  thefe  were  the  fir fi  that  communicated  their  labours  on  this  ^  SubjeB- 
to  the  World,  being  Men,  as  offmgular  Piety  and  Integrity  of  Life,  fo  of 
that  excellent  knowledge,  in  the  Mathcmaticks,  as  few.  Ages  afford  the 
like. Of  the  conflruBion  and  diverfe  application  o/Logarithms,  Mr.  Briggs 
hath  written  a  Book^called  Arithmetica  Logarithmica.  Anfffince  again, 
began  another  excellent  workof  like  nature,  entituled,  Tl  igonomctria 
Britannica.  I  have  only  feen  ( in  the  hands  of  a'Friend  of  his  )  a  printed 

Copy  of  f>  much  as  he  had  done,  namely  theTablesfandfome  part  of  the 
Treatife,  touching  the  conftruBion  ofthofe  Tables  :  hut.  whilefl  he  was  iu 
hand  with  the  refi,  he  departed  this  life.  Wherefore  having  my  felf  fame 
years pafifbut  efpecially  this  laft  Winter )beftowed  more  than  ordinary  pains 
in  conforming  the  DokknneotTmngks,  to  the  nature  e/ Logarithms 
now  in  ufe  and  yet  fo,  as  the  Rules  might  likewife  be  applied  to  natural 
Sines,  Tangents  Secants,  and alfo  to inflr ament al Operations:  and 
conf  dering  the  prefent  want  cf  direBions,  and  of  ordinary  Tables  in 
this  kind,  I  have  thought  good  to  publifh  thefe.  If  any  man  think  it 


TO  THE  R  EADER. 

fhould  he  a  charge  to  frhit 

that  which  Mr.  linggS  hath  begun  to  write  uj^on  this  SuhjeBy  he  may 
he  ^leafed  to  take  notice^  That  though  we  both  handle  the  fame  thingy 
yet  it  is  in  fuch  a  different  manner y  that  there  is  fcarce  any  one-  Pro^ 
f  of ftonhaYHlled  by  ^^s^  hotkey  ^  hefid^^  in  Latin^  mine  in  Englijh: 
So  that  though  degordln^:  to  hi indent,  and  methody 

the' one  would' lititef oh  leather  hope  yds 

the  cafe  now  fand/y*  that  this  will  further  pf  his  •y  forafinuch 

as  the  Rules  here  deliveredy  may  very  aptly  he^ applied  to  hisTTablcSy 
and  almofl  to  any  other.  *  And  they  are  fuch  (  efpecially  for  Spherical 
Triangle  si)  as  L  doubt  no f will  ^be  found  \  more  eafie  for  memory  y  and 
more  ready  f of  ^prdillcey  'lhanf  hoje  thaf  ufcd.  If 

in  fame  yhi'ngs  yoA  fifdi^mftbo  brief  faultjy  1  hope  you 

wAl  pardon  it  •y  Jo  much'  the  rather y  becaufe  all  this  Summery  '  while f 
this  pTorkjwas  printingy  I  was  kbfent  upon  necejfary  occafonsy  above  an^ 
Hundred  miles.  And  to  make  fame  part  of  amends y  I  fhall  ( 'God  wiU 
'  yeady  to  give  further  fatisfdliiqn  hereiny  by  word  of  mouthy 

,  or  ^  otherwlfcy  to  thofg  thktj  defre^  it.  As  touching  others  that  ate,  beht^ 
to  ^Detr allion y  and  will  Ick  glad,  to' fnaich  at  every  cccafon  for  that 
purpofe  *y  I  couldwifh  them  of  a  better  mindy  and  to  remember y  That  it 
is  much  eafer  to  find  faults  in  another  Mans  tf'^orfj  than  without  the  ^ 
light  thereof  to  make  the  like.  1  have  de trailed  no  Man  ,  but  have 
freely  attributed  jo  jhem  whofe  Works  I  haveufedy  that  which  is  due 
unto  them  fde firing  fo  to  be  dealt  withaly  as  I  deal  by  others  A  It  may 
haply  he  exfelledy  jhat  I  Jhould.,hdveAfhewed  the.  application  of  the 
Docirine  of  Trisnglcs^'  the  Mathematical  Arts  before  mention- 
..edy  &C  But  other  neceffary'  occkfions  withdrawing  me y  I  had  rather 
leave  that  untoHchedy  than  by  making  an  imperfiell  application  in  every 
of  them y  heap  tbgetloer  many  titles y  with  little  or  no  profit  to  the  Reader. 
Tet  l  have  beenrperfwadcd  to  annex  hereunto  certain  ProhlemSy  touching 
fhethree  'principal  kinds  of  Sailing.  Which y  with  the  refiy  I  commend 
to  your  friendly  acceptance.  Farewell. 


Tower'hill,  An.  1631. 
Novemb. ,  i . 
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C  H  A  P.  I- 


)jtheti4  ufeii»  TriA-ks. 

E  wUI  not  iond/iipon  the  definitions  and 
principles  of  Geometry,  being^flargely  hap^ 
led  bv  many,  and  wherewtth  every  Man  meaPr 
Iv  converfant  in  the  Mathematkks  is  acquam- 
ted  •,  but  come  to  thofe  things  which  more  p- 
mediately  concern  the  DoBnm  of  Inmgks  : 
which  confidereth  in  every  Triangle  fix  things, 

amely,the  three  cJ  Tn  fucb  fort,  to  fny^hree  of 

)gy  and  Proportionamy  of  h  fo  K  m  w^^^ 

CcHnlfhc  aSoA  of  plain  andSphericalTr  iangles  are  mea« 

i^Ty  fe  proportions  ofaUthcfe 


Pi 


a  > 


2  €t%onom^tcp> 

parts  one  to  another  cannot  be  declared,  iinlefs  thefe  arches  be  after 
a  fort  reduced  to  right  lines  bccaule  the  proportions  of  arches  one 

of  an  arch  to  a  right  line, is  net  tolhis  day  found  our* 
Thefe  arches  of  atlircle  are  after  a  fort  reduced  to  right  lines,  by 
r  quantity  which  the  right  lines  to  them  applied  have,  in 

Radius, or  the  Semidiameter  of  the  Circle.  And  it  is  to  be 
nnderltood,  that  every  arch  of  a  Circle  is  meafured  by  degrees  mi- 
nutesjfeconds,  thirds  &c.  a  degree  being  fuch  a  part  of  a  Circ’le  as 
^  ttie  whole  circumference,  whether  great  or  little, contains  360.  A  de- 
'  gree  is  meafured  by  minutes,  ‘and  every  degree  is  fuppofed  to  con- 

tam  Commutes.  In  like  fort,  every  minute  contains  60  feconds, 
and.evcry  fecond  60  thirds,  &c.  ’ 

^d  although  the  meafure  of  eyery  arch  cannot  beexaftly  ex- 

'Ski  c  yet  may  it  be-fo  nearly  expreHed,  that  all 

1  niible  Trror  in  ordinary  ufe  and  application  fhall  be  avoided 

which  IS  efteemed  fuificient.  ^fvoitiea, 

I .  The  right  Urns  applied  to  a  Circle  are  Chords y  Sims 
— - TangentSy  and  SeemU,  _ 

\ 

Chord  is  a  right  line 
drawn  in  aCirclcy  from  one  part 
of  the  circuntference  to  another^ 
Thus  C  F  is  the-Chord  of  the 
arches  C  E  F,and  C  K  F,airo  B  H 
the  diameter,is  the  Chord  of  the 
iemicirclesjB  E  H,  and  B  K  H. 

,  The  right  Sine  of  an  archy 
tt  half  the  Chord  of  twice  that  arch. 
As  C  G  being  half  the  Chord  , 

C  F  is  the  right  Sine  of  the  arch 

CE,  alfo  of  thearch  CB  K  : 

,  ,  .  which  arch  :C  E  is  the  half  of 

Whence  firft  it  is  manifeft,that  the  right  Sine  of  an  arjch  lefs  than^ 
a  Quadrant,  is  alfo  the  right  Sine  of  an  arch  as  much  greater  than  n 
Quadrant :  for  as  the  arch  C  E  is  lefs  than  a  Quadrant  by  the  arc 
B  C,  fo  the  arch  G  K  doth  as  much'exceed  a  QuadrantjC  G '  ■  ’ 
the  right  Sine,  to  them  both. 
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Chap.  I.  Ccigonomettp*  3 

So  that  properly  the  fine  complement  of  an  arch  is  the  fine  of  th® 
complement  of  a  leficr  arch  unto  a  quadrant.  As  the  complement  of 
the  lefler  arch  C  E,  unto  a  quadrant, is  the  arch  C  B,  the  fine  whereof 
is  C  L, wherefore  C  L  is  properly  faid  to  be  the  fine  of  the  comple¬ 
ment  of  the  arch  C  E. 

Secondly, that  the  right  fine  of  any  arch, is  a  line  falling  from  one 
end  of  that  arch  perpendicularly  upon  the  diameter  drawn  to  the 
other  end  of  that  arch.  As  C  G,  is  perpendicular  to  K  E. 

Thirdly,  that  the  right  fine  of  the  Complement  of  an  arch,  is 
equal  to  that  part  of  the  diameter,  which  lieth  between  thelfight 
fine  of  that  arch  and  the  center.  As  C  L,the  fine  of  the  complement 
of  C  E,  is  equal  to  A  G. 

4..  The  ver fed  fine  of  an  arch,  is  that  part  of  the  Diameter  which 
lyeth  between  the  rij^ht  fine  of  that  arch,  and  the  circumference.  Thus 
G  E  is  the  verfed  fine  of  the  arch  C  E ;  and  G  K  the  verfed  fine  of 
the  arch  C  B  K. 

5.  If  unto  one  end  of  an  arch  there  be  drawn  a  diameter j  and  to  the 
other  end  a  ri^ht  line  from  the  center  cuttingthe  circle ’y  and  if  from 
the  end  of  the  diameter  be  raifed  a  perpendicular  till  it  concur  with  the 
line  cutting  the  circloy  that  perpendicular  is  the  tangent  of  that -arch. 
As  D  E  is  the  tangent  of  the  arch  C  E. 

6.  Theforefaid  right  line  cutting  the  circUy  is  the  fecant  of  that  archl 
Thus  A  D  is  the  lecant  of  the  arch  C  E. 

7.  Now  to  define  or  exprefs  in  number Sy  the  (Quantity  that  thefe  right 
lines  have  in  refpell  of  the  femidiameter  of  the  circle,  is  the  conjlru^li” 
ons  of the  tables  of  natural fines,  tangents  and  fecant  s. 

Thus  fuppofing  the  femidiameter  of  the  circleAEtobe  looocoo 
parts, and  the  archC  E  to  be  30  degrees,  the  right  fine  of  that  arch 
G  G  will  be  500000  parts,  the  tangent  E  D  57735®  ^nd  the 
fecant  AD  1154701  fuch  parts.  The  quantities  of  verfed  finesj, 
and  of  the  chords  of  arches, are  notufually  cxprefied  in  t!  ie  Tables, 
becaufe  they  are  eafily  found  by  the  right  fines:  As  the  verfed  fine  of 
the  arch  C  E,  namely  G  E,  is  found  by  fubftradting  the  fine  com¬ 
plement  ofCE,  namely  AG  from  the  femidiameter  A  £ ;  alfo  the 
verled  fine  of  the  arch  K  BC, is  found  by  adding  the  fame  A  G,to  the 
femidiameter  A  K.  Alfo  the  chord  of  the  arch  C  E  F  namely  C  F, 
is  found  by  doubling  the  fine  of  half  that  arch,  namely, by  doubling 

B  CG. 


4  -  Crtgonametr^  Book!. 

e'0.  So  that  in  the  tables,  there  are  only  exprelled  the  right  Sines 
'Fangegts,  and  Secants  of  every  arch  of  a  circle  not  exceeding  a  qua¬ 
drant.  Which  how  to  find  is  largely  fhewed  by  Lambergms^  Peti- 
fciisy^T^  Henry  which  1  have  not  yet  read  )  and  by  others, 

therefore  we  pafs  over  that.  And  intending  to  fliew  the  refolution  of 
plain  and  fpherical  triangles,  after  a  more  eafie  and  compendious 
way,  by  Logarithms  lately  invented  by  the  Honourable  Lord  John 
pJepdir,  Ba'rbn  of M^rchifiont^nd  fince  further  perfedlcd  by  the  lace 
learned; Mathematician  Hv. Henry  Briggs^  both  of'ever  worthy  me- 
mory  (  we  come  in  the  next  place  to  (peak  fomething  of  the  nature 
and  afFeflions  of  thofe  num^rs, Wherein  I  fliall  (  as  occafion  requi- 
reth  )  follow  Mr.  Briggs  in  his  Arithmetica  Logarithmica. 


L 


•  CHAP.  11.  ' 

V  ' 

of  the  mPPfre'mdaffeBiohs  of  Logarithms,. 

Ogarithms  are  numbers,,  fo  fitted  to  propmional  numbers  ,  that 
^^themfehes  retain  equal  differences  ', 

'  As  let  there  be  a  rank  of  numbers  how  many,  fbever  in 

continual  proportion,.namely,  i.  2^ 
4;  8.  lO.  32.  64.  128.256. and 
-let  there  be  as  many  other  num¬ 
bers  in  any  progreflion  arithmeti¬ 
cal, as  3*5;  7*  9«  II*  13.  15. 17.19. 
then  forafmuch  as  thefe  later  are 
equi  differentC  for  every  one  dif¬ 
fers  from  his  next  by  2  ;  therefore 
they  are  logarithms  to  the  former,, 
each  to  his  correfpondent.  As  5 
being  the  Logarithm. 0/ 1,  and  5 
of  2  : 7  is  the  Logarithm  of4,  and 
9.  of  8:and  the  like  is  to  be  under* 
flood  of  the  reft. . 

So  likewife  o*ii2>3>4*$*  d.7*8*arc  Logarithms  to  the  fame  num- 
feers9  and  fo  are  ©.3. 6.9. 12,  i;s*  21.  24.  And  fo  infinite 

others 


i 


Chap.  II.  ,  S 

others  might  be  found,  obferving  that  where  numbers  are  in  like 

oroDortiofl,  the  differences  of  then,  logarithms  muft  be  equal. 

And  as  any  of  thefe  three  rows  may  be  logarithms  to  the  hrlC,io 
thev  may  be  logarith.to  any  other  numbers  in  continual  proportion. 

,  Jf  of  four  numbers,  the  firfi  exceed  the  fecond  as  much  as  the  mrd 
exceeds  the  fourth :  then  the  fum  of  the  frfi  and  fourth  ts  equal  to  the 
fim  of  the  fecond  and  third,  and  the  contrary.  •  . 

the  fum  o\  the  firft  and  fourth,  namely,  of  8  and  5  is  equal  0  the 

fum  of  the  fecond  and  third,namely,of  s  ?? *  .t* 

where  the  fum  of  the  extreams  is  3  3  >and  fo  of  idie  two  middle  ones. 

"'t'y  V't?*  'ft'I-fiti 

fr  aided  from  the  fum  of  the  Logarithms  of  the  fecond  and  third,  leaves 

iz :  ro  6,  to  a  foaith  n„m. 

her:  here  adding  s  and  6:the  logarithms  of  the  fecond  and  third, 
the  fum  is  11,  from  which  fub-  Abfolute  Laffantu* 

ftraftvng  8,  the  logarithm  of  the  Numben.  .  ^  g 

firft,  the  remainder  IS  5.  the I0-,  ^5° 

garithm  of  the  fourth, propprti-  ^ 
onal  8.  r  •  \ 

For  feeing  Cby  fuppofition;  the  g  n 

firft  number  is  in  proportion  to  /  u  .u  I  n.j  v 

the  fecond,  as  the  third  is  to  the  fourth,  therefore  (  by  the  firftde- 
finition  of  this  fecond  chapter  )  the  logarithms  of  the  firft  and  fe.; 
rond  differ  as  much  as  the  logarithms  of  the  third  and  -fourth, 
rhereforef  by  the  fecond  propofition)  the  fum  of  the  logarithms  of 
the  firft  and  fourth,  is  equal  to  the  fum  of  the  logarithms  of  the 
fecond  and  third  •,  therefore  if  from  the  fum  of  the  logaritliras  of 
the  fecond  and  third,  be  taken,  the  logarithm  of  the  firft, there  re¬ 
mains  the  logarithm  of  the  fourth.  -  ^  ^ 

Corollary.  Hence  it  is  evident,  that  if  four  numbers  be  froporttonal, 
the  fum  of  the  Logarithms  of  the  firfi  and  fourth  is  equal  to  the  fum  of 
the  Logarithms  of  the  fecond  and  third.  And  if  the  fum  of  the  Lth^ 
(rarithms  of  the  firfi  and  fourth,  be  equal  to  the  fum  of  the  Logarithms 
of  the  fecond  and  third,  thenis  the  firfi  inyrofortmto  the  fecond,^as 
the  third  is  to  the  fourth, 

B  2>  M** 
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Let  the  proportion  be  • 

As  2  56!  ^8  Here  the  fum  of  the  Logarithms  of  the  firft 

to  3^Cr  Cs  and  fourth, namely,  8 -I73  that  is ii,is equal  j 

lb  64^  to  the  ftm  of  the  Logarithms  of  the  fecond  | 

to  8j  ,  )?  and  third,  namely,  of  5-j-6  that  is  1 1.  | 

4.  If  inftead  of  fuhjirtiSing  the  forej«id  Logarithms  of  the  we  \ 
^  add  his  complement  arithmetical  to  any  number  :  the  total  abating  that  i 
number^  is  as  much  as  the  remainer  would  have  been..  \ 

The  complement  arithmetical  of  one  number  to  another(as  here 

we  take  it : )  is  that,  which  makes  that  firfi:  number  equal  to  the 
other  *,  thus  the  complement  arithmetical  of  8  to  10  is  2,  becaule  8  ' 

and  2  arc  10.  And  lb  the  complement  arith.  of  p,  76144  to 
20,  oocoo  is  10, 23856, becaufe  io,23856and  9,76i44added  to¬ 
gether,  are  20,  00000. 

Now  then  whereas'(  in  theexample  of  the  third  propofition  be-  ' 
fore  going  )  fubftra(fting  8  from  1 1,  there  remained  3  3  if  infiead 
of  fubitrafting  8,we  add  his  complement  arithmetical  to  ro,  which  * 
is  2,  the  total  is  1 3 1  from  which  abating  i  o,  there  remains  3  as  be¬ 
fore,  and  the  like  is  to  be  underftood  of  any  other.  j 

The  rcafon  is  manifeft,  for  whereas  we  llrould  have  abated  8  out  1 
^  of  1 1  we  did  not  only  not  abate  it,  but  added  moreover  his  com¬ 
plement  to  10,  which  is  2,  vvherefore  the  total  is  more  than  it  ^ 

Ihould  be  by  8  and  2,  that  is  by  10  3  wherefore  abating  10  from  - 

it,  we  have  the  Logarithm  delired. 

Which  rule  although  it  be]general,  yet  we  lhalJ  feldom  have  oc- 
cafion  to  ufe  any  other  complements,  than  fuch  as  are  complements 
of  the  Logarithms  given, either  to  1 0,0000000, or  to  20,0000000 
as  Ihall  hereafter  appear  in  due  place.  * 

And  thus  much  of  Logarithms  in  general,  whereof f  as  is  before 
'  poted  )  there  might  be  fitted  divers  kinds,  but  we  intend  to  ufe 
only  that  kind  which  were  framed  by  Mr.  Henry  Briggs,  at  the  re- 
queft  of  the  Baron  oiMarchifion ;  where  a  cypher  is  naade  the  Lo¬ 
garithm  ofUniteori,  and  an  Unite  with  many  Cyphers  the  Lo¬ 
ll?:-.  <garithm  of  10,  and  the  reft  fitted  accordingly:  thefe  being  the 
1 '  beft  kind,  and  the  ground  of  all  the  beft  Tables  «f  Logarithms  hi¬ 
therto  put  forth  by  any. 

And  of  this  kind  are  theTables  to  this  Book  annexed, which  want- 
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ing  Icafure  to  calculate  my  felf,  I  conferred  together  fuch  as  were 
formerly  extant,  and  out  of  them  have  drawn  thefe.  It  is  true,  that 
thefirfi  of  thefe  differs  in  form  from  all  others,  but  I  have  ordered 
it  thus,eftceming  it  moft  convenient  and  ready  for  ordinary  ufe.The 
Uter  fheweeh  the  Logarithms  of  abfolute  numbers  from  i  to  loooo, 
and  may  be  ufed  for  numbers  far  greater  ;  the  fiyfi  (heweth  the 
Logarithms  of  the  Sines  and  Tangents  of  every  degree  and  minute 
of  the  Quadrant,  and  alfo,  the  Complements  Arithmetical  of  the 
Logarithm  of  every  Sine,  which  may  ferve  as  a  Table  of  Secants. 
Which  Logarithms  of  abfolute  numbers,^  Sines  and  Tangents,  we 
may  call  Logarithmetical  numbers,  Sines  and  Tangents,  or  (  with 
their  firft  Inventour )  Artificial  Sines  and  Tangents,  as  being  ufed 
for  and  inftead  of  the  natural.  And  thus  if  you  enter  the  later  of 
thefe  Tables  withany  abfolute  number,  you  find  againft  it  his  Lo¬ 
garithm,  if  you  enter  thefirfi  with  any  number  of  degrees  and  mi¬ 
nutes, you  &id  againft  it  his  artifidalSine  &Tangent, each  under  his 
proper  title.  As  entring  theTable  with  an  arch  of  30  degrees  00  mi¬ 
nutes,  I  find  the  artificial  Sine  thereto  anfwering  to  be  9^  6989700, 
and  the  tangent  9,761 4394,  which  are  the  Logarithms  of  the  na¬ 
tural  fine  500000,  and  of  the  natural  tangent,  577350-  Andcon- 
trariwife  a  Logarithm  being  given,  you  may  find  the  arch  thereto- 

anfwering.  ...  » 

Of  artificial  fecants  we  make  little  ufe,  but  if  you  defire  the  arti¬ 
ficial  fecanc  of  an  areh,fubftra(ft  the  artificial  fine  of  the  complement- 
of  that  arch  from  twice  radius,  or  20,0000000,  thereraainer  is, 
the  fec-ant  required.  As  if!  defire  the  fecant  of  22  deg.  37' ;  I  find'^ 
the  fine  of  his  co.'npl'emenctG  be  9,965  2480,  which  fubftraded  from 
20,  oodoooo,there  remains  10,0347520,1116  fecant  of  22  dcg.3,7'*.,, 
the  reafon  whereofis  evident  by  theCorollary  of  the  firftTheoreme 
of  Variety  hereafter  following,  Chap,  4.  inftead  of  thefe  fecants  we 
have  fet  in  the  two  laft  columns  of  the  fecond  Table  the  comple¬ 
ments  arithmetical  of  the  fines,to  every  oT  which  if  you  add  radius 
or  10,  ooooooQ,  they  become  fecants  :  thefe  being  more  necelFary 
than  the  fecants, and  by  which  the  fecant  of  any  arch  is  moft  readi¬ 
ly  found  *,  for  if  the  fine  of  an  arch  be  in  the  firft  column,  his  fc-  ‘ 
cant  is  in  the  laft,  (  adding  as  aforelaid  radius  )  if  the  fine  be  in  the 
fecondjthe  fecant  is  i  n  the  laft  but  one»As  if  I  would  have  the  fecaut 

of. 


■if 


of  22  deg.  37'»th€  fine  thereof  is  in  thefirft  coIurnn,^therefQie  i  loofc 
for  the  fccants.in  the  laft-j  where  I  find  0347520,10  which  adding 
10,0000000  or-  10,  it  is  10,  0347520,  the  fecanc  of  22  deg.  37'. 

5.  Ofthe&ava^er  of  Logarithms. 

The  Character  or  Cbara^terifticai  note  of  every  Logarithm  in 
thefe  tables  is  the  firft  figure  or  figures  towards  the  left  hand,  di- 
ftinguilhed  from  the  reft  by  a  Comma :  and  it  fheweth  of  how 
many  places -above  the  place  of  unites,  the  abfolute  number  to 
that  logarithm  belonging  doth  confift.  And  thus  the  charader  of 
the  logarithms  of  every  number  lefs  than  10  is  o,  but  the  eharader 
of  the  logarithm  of  iois.i,andfoofallother  numbers  to  too:  but 
the  charader  of  the  logarithm  of  100  is  2, and  fo  of  the  reft  to  1000 
and  the  charader  of  the  logarithm  of  1000  is  3  and  fo  of  the  reft  to 
10000  •,  and  fo  forward.  Wherefore,  by  the  charader  of  a  loga¬ 
rithm  you  may  know  of  how  many  places  the  abfolute  number 
anfwering  to  that  logarithm  doth  confift. 

6.Tofndreadily  the  complement  arithmetical  of  a  logarithm. 

The  complement  arithmetical  of  alogariihm(  as  it  is  moft  ufually 
taken  )  is  the  refidue  of  that  logarithm  unto  10, 000000.  As  the 
complement  arithmetical  of  7,  107.9054  is  that  which  makes  it 
up  10,0000000:  if  therefore  7, 1079054  be  fubftraded  from 
10.  0000060  the  remainer  is  his  complement  arithmetical. 

But  to  fubftrad  it  readily,  I  begin  (  contrary  to  the  ordinary 
courfe^with  the  firft  figure  toward  the  left  hand,  and  write  the.  com’ 
pleraent  or  refidue  thereof  unto  9,  and  fo  I  do  with  the  reft,  till  1 
come  to  the  laft  figure  towards  the  right  hand,  and  thereof  I  fet 
down  the  refidue  unto  10.  Thus  for  the  complement  arithmetical 
of  7, 1 07 9054 1  write, for  7  his  refidue  unto  9,  which  is  25  for  i, 
8 for  o,  9  •,  for  7,  2',  for  9,  o  *,  for  o,  9  3  for  5,  4  3  and  for  4, 
63  andfol  have  this  number  2,  8920946,  which  is  the  comple¬ 
ment  arithmetical  of  7,  1079054  unto  10,0000000. 

So  HI  defire  the  comj^ement  arithmetical  of  9,  9652480  unto 
20, 0000000 : 1  write  for  9,  o :  for  9, again  p  3  for  6^  3  for  5,4  3  for 
2, 7  3  for  4,  5  3  for  8,2  3  and  the  cypher :  and  fo  l.have  0,03475203 
and  before  all  putting  an  unite  it  is  10,0347520,  the  complemeni 
arithmetical  required. 

The  complementsar  ithmetical  of  the  artificial  fines  are  exprefled 

r  4 
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; '  *  r  abies;,and  the  complements  arithmetical  of  the  tangents  are 

I  angents  of  their  complements :  as  we  fliall  further  fhew  here- 

n.  'Tofindthe  Logarithm  of  a  mmher  that  hath  a  fraClion  annextdt. 

as  alfo  of  a  proper  fraEtioti. 

Reduce  your  mumber  that  hath  a  fraftion  annexed  into  an  imprO” 
perfraiftion,  and  fubftraft  the  logarithm  of  the  denominator  from 
the  logarithm  of  the  numerator,  the  remainer  is  the  Logarithm  of 
the  whole  number  and  fraftion  propofed.  As  if  1  defire  the  logarithm, 
of  1 3  f;,  1  reduce  it  into  an  impro¬ 
per  fraftion  making  it  3®  and  find-  Numerator  4®  1,6020900  ■ 

ing  the  logarithm  of  40  to  be  Denominator  3  •  ^>47 7  ^  2 1 2 

i,6o2o6co,and  the  logarithm  of  3 J3f,  1,12493^8 

to  be  o,  212,  I  lubftraft  the 
'  later  from  the  former,the  remainer  is,'i,  1 249388, which  is  the  logar 
rithm  of  1 3  required. 

The  reafon  is, for  that  every  fraftion  (  whetha  proper  or  impro¬ 
per  )  fignifies  fomc  part  or  parts  of  an  unite, the  denominator  (hew¬ 
ing  into  how  many  parts  the  unite  is  divided,  and  'the  numerator 
fhewing  how  many  of  thofe  parts  are  by  that  fraftion  fignified  t 
Wherefore, as  the  denominator  is  in  proportion  to  the  numerator,, 
fo  is  1  to  the  value  of  that  fraftion  ^  therefore^ by  the  corr.  of  3  prop, 
chap.  2. )  the  fum  of  the  logarithms  of  the  denominator  and  of. 
the  fraftion,  is  pqual  to  the  fum  of  the  logarithms  ofthe  nume-^ 
rator  and  of  t  •,  but  the  logarithns  of  iibeing  o,  the  logarithta of 
the  numerator  alone,  is  equal  to  the  fum  of  the  logarithms  of  the 
denominator  and  of  the  fraftion.  Therefore  if  from  the  logafithoa 
of  the  numerator  be  fubftrafted  the  logarithm'of  the  denominator, 
the  remainer  is  the  logarithm  of  the  fraftion.  Thus  in  the  forego- 

ingexamples.  .  "  .  ,  \ 

“  Logarithms^ 

■  •  As  the  Denominator '3.  0,477 12 1-2 

to  the  Numerator  40.  i,  6020600,; 

So  is  0,0000000 

to*^:  or  to  i'3|,  I,  1249383 

And  for  the  fame  reafon  we  may  in  like  manner  find  the  loga-- 
rithm  of  a  proper  fraftion.  Where  it  is  to  be  n:oted,that  feeing  the 
logarithm  of  the  unite  i ,  is  ©,  and  every  proper  fraftion  is  lefs  tha,a 
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unite  •,  therefore  the  Logarithm  of  every  proper  fraaion  is  lefs 
than  o.  As  if  we  defire  the  iogariihm  of  this  proper  fra<n;ion  |  ^  I 
find  the  logarithm  of  its  numerator  2  to  be 
o,  30103C0,  and  of  its  denominator  3  to  be  2..  0,3010300 

o, .47 7 1 3 1 3 j and  fubftra^ting  the  later  from  3'  o>,477*^t3 

the  former,  there  remains - o,  17^09  *•  0,1760913 

for  the  logarithm  of  f  that  is  o,  17609 13,  / 

left  than  o:  which  tnough  it  may  feem  fbrange  to  fome,  yet  be¬ 
ing  a  thing  well  underftood  by  the  skilful  in  Arithmecickj^  and  or 
no  great  ufe  here,  I  pafs  it  over  without  further  explanation. 

S.  To  correEt  any  number  found  in  theft  Tables  by  the 

part  proportional 

I  put  theft  things  here  at  the  beginning  as  the  fitteft  place  for  them, 
not  that  I  efteem  itneceffkry  for  young  beginners  to  have  them  all 
perfedly  before  they  pafs  any  further  *,  for,  for  ordinary  occafions 
the  numbers  in  the  Tables  may  (  for  the  moft  part )  fatisfie  without 
correftion  by  the  part  proportional  ♦,  efpecially  if  in  plain  triangles 
you  reduce  the  meafures  ot  the  Tides  into  their  fmalleft  parts :  as  if  a 
fide  be  given  in  paces, you  may  reduce  it  into  feet  or  inches, (keeping 
within  the  compafs  of  the  Table : )  if  in  poles  you  may  reduce  it  in¬ 
to  yards  or  feet :  if  in  miles, you  may  reduce  it  into  furlongs,  poles 
or  paces.  Or,  which  is  moft  eafie  and  ready, you  may  reduce  all  mea- 
lures  into  decimal  parts,  as  into  tenthsand  hundredth  parts,putting 
behind  the  number  given  a  cypher  or  two.  As  if  a  fide, of  a  plain  tri¬ 
angle  be  57  leagues,  if  we  put  a  cypher  behind,it  will  be  570  tenths 
of  a  league if  two  cyphers  it  will  be  5700  centefmes  or  hundredths 
of  a  league  *,  and  fo  for  any  other  meafures.  And  the  queftion  being 
wrought,  the  anfwer  will  come  forth  in  the  like  parts,  which  are 

eafily  reduced  again  to  integers  with  their  parts. 

As  fuppofethe  fide  of  a  plain  triangle  given  be  57  leagues,  and 
we  defire  to  find  one  of  the  other  fides  to-  the  hundredth  part  of  a 
league  :  I  put  behind  it  two  cyphers,  and  fo  it  becomes  5700,  and 
working  as  you  (hall  hereafter  be  direfted,  admit  there  come  forth 
for  the  fide  required  3475,  then  I  fay,  that  the  fide  required  is 
3475  centefmes  or  hundredth  parts  of  a  league,  that  is  3 4 
Jeagucs,  or  34  leagues  and  7  5  centefmes  of  a  league. 

;  If  there  be  a  fradion  annexed  to  your  number  given.  As  if  you 
would  i:educe57l  leagues  to  ewteftnes,!  put  bchind57two  cyphers 
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( that  is,  I  multiply  it  by  loo  )and  fo  it  becomes  500 ;  alfo  I  put  be¬ 
hind  the  numerator  of  the  Fradion,  namely,  behind  i,  two  Cyphers, 
and  fo  it  becomes  loo,  which  divided  by  the  denominator  3,  the  quo- 
tient  is  33  (  pmitting  the  Fradion  ^  which  added  to  57oo,thc,fumis 
5733 ;  And  fo  much  is  57  |  leagues  in  centefmes  of  a  league.  If  you 
would  have  it  only  in  tenths,  you  put  behind  the  whole  number,  and 
likewife  behind  the  numerator  of  the  Fradion,  only  one  Cypher,  and 
,in  all  things  elfe  do  as  before ;  which  being  eafic  and  common,  I 
forbear  to  be  large  therein. 

But  when  more  exadnefs  is  required,  you  may  attain  to  it  by  the 
part  proportional,  after  the  form  of  thefe  examples  following.  ^ 


Example  l. 


Let  there  be  required  the  abfolute  number  anfwering  to  this  Loga 
rithm  i,  9369826.  Looking  for  this  Logarithm  in  the  Chiliads,  I 
find  not  the  fame,  but  theneareft  left  than  it  is,  1,9344984,  againfl: 
which  lfind86,  which  you  may  corred  by  the  part  proportional, 
thus.  I  change  the  Charader  given,  making  it  to  be  3,.  and  fo  it  be¬ 
comes  3,9369826,  for  this  I  look  in  the  Chiliads,  but  not  finding 
the  fame,  I  find  the  neareft  left  than  it  to  be  3,9369659,  and  againft 
it  this  abfolute  number  8649  *,  whence  it  appears,  that  the  number 
anfweringtp  the  Logarithm  propoftd,  is  86,%%  3  and  fomething 
more. 

But  if  you  defire  more  exadnefs,  as  to  corred  it  two  places  fur^ 
ther i fubftrad  3,9369659,  the  neareft 
lefler  Logarithm  from  3,9370161,  the 

neareft  greater,  noting  the  difference  3.9369659  f  ^ 

which  is  here  502:  Alfo  fubftradthe  3.9370161  j 50i 
leffer  3,9369659, outofthe  Logarithm 
given  3,9369826,  notingthe  difference  which  is  here  idy.  Then 
fty  by  the  Rule  of  proportion,  , 

As  the  greater  difference"  502,1$  to  the  leffer  176 : 

So  is  1 00  to  3  3  f  and  fomewhat  more,  which  we  omit )  which  put 
behind  8649  towards  the  right  hand,  (hews  the  number  required  to 
be  86t|J|^,  and  fo  is  it  verified  to  6  places. 

Example  2. 

Let  there  be  required  the  abfolute  number  anfwering  to  this  Lo¬ 
garithm  5,9369826.  ",  - 

Becaufe  the  Charader  or  CharaderUtick  is  here  5,  therefore  the 
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abfolute 
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^  y9l6<)^l6\  differ .  167 
3,9369659-, 

3,9370161 
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abfolutc  number  anfweringto  this  Logarithm,  muft  confift  of 
ces :  whereas  the  abfolute  numbers  in  thefe  ChtUads,  confift 
four  places  :  therefore  changing  the  Charaftcr  to  3,  I  loOK  ror 
3,9369826,  and  find  the  neareft  in  the  Table  ^ 

^  •  3,9 369659,  differing  .frorf  It  167,  and 

againft  it  I  find  the  abfolute  number 
8649  ,  which  1  note  :  and  the  neareft 
greater  than  the  Logarithm  given  is 
3 ,9370 16 1, differing  from  his  next  before 

found  502 therefore,  1  fay,  by  the  Rule  of  proportion, 

As  the  greater  difference  502,  is  to  the  lefler  167  : 

So  is  100  to  33,  which  put  behind  8649  towards  the  right  hand, 
fficwsthe  number  anfwering  to  the  Logarithm  given  to  be  86493?  : 
and  lb  may  you  find  any  number  not  exceeding  fix  places,  anfwering 

to  any  Logarithm  propofed.  , 

If  in  either  of  thefe  Examples  you  defire  it  but  to  hve- places,  then 

for  the  third  Number  in  the  Rule  of  proportion  (  which  is  here  lOo) 
put  10,  andfo  the  Quotient  will  come  out  in  one  Figure,  which 

put  towards  the  right  hand  as  before., 

Exampk  3- 

Let  it  be  required  to  ’ifind^the  Logarithm  anfwering  to  this  abfo¬ 
lute  Number  864933*  '  r  n  r  . 

I  find  in  the  Chtliads  the  Logarithm  of  the  firft  four  Figures 

8649,  to  be  3, 936659,  and  becaufe  the  Number  given  con  lifts  of 
6  places,theChara(fteriftick  muft  be  5,  therefore  5,9369659,  is  the 
Logarithm  of  864900.  But  to  find  the  part  propoitional  to  bead, 
ded  to  this  Logarithm  for  the  3  3  remaining:  1  fubftraift  the  Loga¬ 
rithm  of  8649,  from  the  Logarithm  86  50,  and  find  the  difference  to 
be  502 :  therefore,  I  fay  ,  by  the  Rule  of  proportion. 

As  100  is  in  proportion  to  3  3  ; 

So  is  the  difference  502  to  1 66  fere. 

Which  166  added  to  5, 9369659,  the  fum  is  5.9369815,  the 
Logarithm  of  the  abfolute  Number  8649  3  3  required :  if  the  abfb- 
lutc  Number  confift  but  of  5  places  *,  then  for  the  firft  Number  ia 
the  Rule  of  proportion  ( which  here  is  100)  put  10,  and  proceed 
as  before. 

And  although  in  thefe  three  Examples, we  have  verified  but.tathe 
fixth  place  of  the  abfolute  Number  *,  yet  might  we  by  thefe  Tables 

proceed 
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Proceed. to  the  feventh  place,  fcldom  erring  one  whole  Unite  *,  the 
Operation  is  after  the  fame  manner,  fave  only  inftead  of  loo  ufed  in 
the  Rule  of  proportion,  we  put  looo. 

And  thus  much  touching  the  part  proportional  in  the  ufe  of  the 
firft  Table  of  Chiliads.  Now  for  thefecond  Table  of  Artificial  Sines 
and  Taftgents. 

Example  4. 

Let  there  be  required  the  arch  anfwering  to  tWs  Artificial  Tan¬ 
gent  9,  6197888. 

Looking  in  the  Column  of  Tangents,  I  find  notcxaftly  the  fame, 
but  theneareft  lefs  than  it  is  9,  6197205,  being  the  Tangent  of  23^ 
deg.  37';  therefore  the  arch  required  is  22  deg.  37', and  feme  part  of 
a  minute  more.  Now  if  you  defire  to  know  what  part  of  a  minute, 
namely,  how  many  feconds  it  is  more,  we  may  find  it  thus,  I  find  the 
next  greater  than  the  Tangent  given  to  be 

9,6200.762,  from  which  fubftrafting  the  9,  6 197888  '^differMi 
next lefler, namely, 9, 6 197205,  thediffe-  9, 6i97205'j --—g; — -  , 
rence  is  3557,  alfo  fubftrading  this  leaf!:  9, 62007621“  3557 

from  the  Tangent  given  9,6 197888  the 
difference  is  683  :  1  fay  therefore,  by  the  Rule  of  proportion, 

As  the  greater  difference  3557.  to  the  leller  68 3  : 

So  is  60  feconds,  to  1 1  fecMds  and  fomething  more. 

Therefore  the  arch  require^  "anfwering  to  this  Tangent  given 
9,6198888,  isa2deg.  37',  1 1" and fome part  ofa  fecond,  morej 
but  thus  it  is  verified  to  a  fecond. 

And  in  like  fort  you  may  deal  with  any  other,  whether  it  be  Sine 

or  Tangent.'  '  , 

Example  5. 

Let  there  be  required  the  artificial  Tangent  for  this  arch  22  deg. 
37’,  1  iM  find  in  the  table  theTangent  22  deg.  37'  to  he  9,6197205, 
and  the  Tangent  of  22  deg.  38' to  be  9,6200762,  the  difference  of 
thefe  two  is  3  5  57,  for  one  minute,  or  60  feconds :  therefore  by  the 
Rule  of  proportion, 

,  As  60  feconds  to  1 1  feconds :  fo  the  difference  3557,  to  652  *, 
which  added  to  the  lefler  9, 6 19720  5, the  fum  is  9,6 197  8  5  7, the  ar¬ 
tificial  Tangent  of  22  deg.  37'*  1 1"-  And  in  like  fort  you  may  find 
the  artifical  Sines  or  Tangents  ofother  arches  confining  of  degrees, 
minutes,  and  feconds. 
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The  general  Rule  and  reafon  for  all  thefe  Examples,  may  briefly 
be  this. 

As  the  difference  of  any  two  next  Logarithms  in  the  Tables  is  to 
any  part  of  that  difference, 

So  is  the  difference  of  the  two  numbers  to  which  they  belong,  to 
the  proportional  part  of  that  difference  *,  and  the  contrary. 

But  becaufe  this  holds  truer  in  the  latter  part  of  the  Chiliads  where 
the  numbers  are  great, than  in  the  former  v  therefore  we  have  fhewed 
in  the  Exarnples  (asoccafion  requires)  howtobring  the  numbers 
propofed  to  the  latter  part  of  the  Chiliads.  And  thus  much  touching 
the  part  proportional. 


g.Jfone  number  multiply  another  f  the  Sum  of  their  Logarithms  is  equal 
to  the  Logarithm  of  their  produSl. 


As  let  the  two  numbers  multiplyed  together 
be  36  and  15,  the  produft  is  540. 1  fay  then,  ^6.  1*5563025 

that  the  fum  of  the  Logarithms  of  36  and  15,  15.  ,1.1760913 

is  equal  to  the  Logarithm  of  540, as  here  you  2.  73236^. 

may  fee.  ^  ’ 

The  Reafon  is,  for  that  (  by  the  ground  of  Multiplication  )  As  a 
Unite  is  in  proportion  to  the  Multiplier  3  fo  is  the  Mulciplicand,to 
the  product :  therefore  (  by  the  Coroll,  of  the  3  Prop.  Chap  2.)  the 
fum  of  the  Logarithms  of  Unite  andof  the  Produdt,  is  equal  to  the 
fum  of  the  Logarithms  of  the  Multipier  and  Multiplicand  .-but  the 
Logarithm  of  Unit  e  is  o  3  therefore  the  Logarithm  of  the  Produft 

alone,  is  equal  to  the  fum  of  the  Logarithms.  of  the  Multiplier  and 
Multiplicand.  ^ 

And  by  the  like  Realbn,  if  three  or  more,  numbers  be  multiplied 
together,  the  fum  of  all  their  Logarithms  is  equal  to  the  Loearithm 
of  the  Produd  of  them  all.  ° 

Corollary,  whence  it  is  manifefi.  That  the  Logarithm  of  a  number 
doubled,  ts  the  Logartthm  of  the  fquare  oftha$  number :  and  the 
■  Logarithm  of  a  number  trebled  is  the  Logarithm  of  the  Cube  of 
the  fame  number,  C^c.  ■' 


Logarithms, 


20.  If 
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10.  If  one  numhet' divide  another^  the  Logarithttt  of  the  Divifor 
jubft'f^Hed  from  the  Logarithm  of  the  Dividendy  leaves  thi  Loga¬ 
rithm  of  the  ^aotient. 

*  .  ,  ^  Logarithms. 

As  let  540  be  divided  by  5 6, the  quotient  will  540.2.7323938 
be  15. 1  fay  then,  ifthe  Logarithm  of  36,  be  fubr  56.  1.536302^ 
(traded  from  the  Logarithm  of  540,  there  will  re*  15.  i.  1760913 
main  the  Logarithm  of  1 5,  as  is  here  to  be  feen. 

For  feeing  the  Quotient  multiplied  by  the  Divifor  produceth  the 
Dividend,  therefore  by  the  laft  Prop,  the  fum  of  the  Logarithms  of 
the  ^orient,  and  of  the  Divifor,  is  equal  to  the  Logarithm  of  the 
Dividend ;  if  therefore  from  the  Logarithm  of  the  Dividend,  be  lub- 
ftraded  the  Logarithm  of  the  Divifor,  there  remains  the  Loga¬ 
rithm  of  the  Quotient.  -  . 

And  by  the  like  Reafon,ifthe  firft:  Quotient  be  divided  by.a  fecond 
Divifor,  and  the  fecond  Quotient  by  a  third  Divifor,  c^r.  the  fum  of 
the  Logarithms  of  allfhe  Divifors,fubftraa:ed  from  the  Logarithm 
of  the  firft  Dividend,  leaves  the  Logarithm  of  the  laft  -Quotient. 

As  if  540  be  divided  by  36,  the  Quotient  is  15,  which  again  divi¬ 
ded  by  5 ,  the  Quotient  is  3  ;  I  fay  then,  that  if  the  fum  of  the  Loga¬ 
rithms  of  the  Divifors  36  and  5,  be  fubftrafted  from  the  Logarithm 
of  the  Dividend  540,  there  will  remain  the  Logarithi;i  of  the  laft 
Quotient  3."  ^  . 

Corol.  fietiee  itismanifefy  that  the  half  of  the  Logarithm  of  any  , 
number  y  is  the  Logarithm  of  the  fquare  root  of  that  number  3  and 
that  the  third  part  of  the  Logarithm  of  any  nwhbery  is  the  Loga¬ 
rithm  of  the  cubique  root  of  the  fame  number. 


?  i^ogariinniSo 

Thus  half  the  Logarithm  of  64  ,is  the  Logarithm  (S4. 1.806  i8oo 
Qi  8,  which  is  the  fquare  root  of  64 :  and  the  third  8.0.9030900 
p-iKt  of  the  Logarithm  of  64,  is  the  Logarithm  of  4,  4.0.602060& 
which  is  the  cubiqqe  Root  of  64,  as  by  this  Example  may  be  feen. 

And  thus  much  for  a  tafte.  of  the  nature  and  affedionsofLoga- 
rithms,  fufficing  for  our  prefent  occafion  :  he  that  defires  to  be  fur¬ 
ther  acquainted  with  the  conftrudion  and  diverfe  applications  of 
them,  may  read  Mr.  Briggs  in  hisA'ithmtiea  Logarithmka. 
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CHAP.  III. 

of  the  Four  fundamental  Axioms  of  the  DoBrine  of  Plain 
Triangles,  and  of  the  Cafes  deduced  from  them., 

'  LF^MMA. 

Tlee  Three  Angles  of  a  Right  lined  Triangle^  are  equal  to  two  right 

Angles :  Euclid,  Lib.  i.  Prop.  32. 

'  / 

Angles  of.  a  Triangle  are ''' 

Ji;'  meafured  (as  wehavefaid) 
by  arches  of  a  arcle,  the  arch  be¬ 
ing  defcribed  on  an  angular  point 
as  on  a  center  ;  thus  the  Arch  CE  is 
the  raeafure  of  the  Angle  at  A  ^  fo 
that  look  how  many  degrees,  mi¬ 
nutes,  fecpnds,<^c.  are  in  the  arch  CE,  fo  much  is  the  meafure  of  the 
Angle  at  A.  In  like  fort,  the  arch  FG  is  the  meafure  of  the  Angle  at 
B,  and  IH  the  meafure  of  the  Angle  BDA-  and  thefe  three  arches 
CE,  FG,and  IH,  are  180  degrees,  which  is  the  meafure  of  two  right) 
Angles  (90  degrees  being  the  meafure  of  one  right  Angle )  for  thefe 
thee  arches  CE,  FG,  and  IH,  are  equal  to  the  femicircle  H 1  K  L ; 

F  G  being  equal  to  1 K,  and  C  E,  to  K  L.  • 

- ,  If  therefore  a  Triangle  be  right  angled,  one  of  its  acute  Angles,is 
the  complement  of  the  other  to  90  degrees.  .  ■ 

Ificbeanobliqueangl€dTriangle,yetoneofhisAnglesfub- 

ftraded  from  two  right  Angies  (that  is,  from  180  degrees)  therc- 
maincr  is  the  fum  of  the  other  two  ^  or  if  the  fum  of  two  of  its 
Angles  be  fubftrafted  from  180  degrees,  the  remainer  is  the  third  ' 
Angle. 
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AXIOM  I. 

Of  right  angled  Triangles . 

J«  a  plain  right  angled  Triangle-,  any  of  the,  three  fides  may  he  put  as 
Radius :  and  the  other  fides  vfiS  he  as  Sinesy  Tangents  or  Secants. 


AS  if  AD  be  Radius,  or  the  femidiaraeter  of  the  circle,  or  the 
whole  Sine  (for  by  thefe  feveral  names  it  is  called)  then  BD  is 
the  Sine  of  the  Angle  at  A,  and  AB  the  Sine  of  the  Angle  at  D. 

If  A  B  be  Radius  (  as  in  the  fecond  Figure  )  then  B  D  is  the 
Tangent,  and  A  D  the  Secant  of  the  Angle  at  A., 

If  DB  be  Radius  (as  in  the  third'Figure)  then  AB  is  the  Tan¬ 
gent,  and  A  D  the  Secant  of  the  Angle  at  D. 

And  what  proportion  the  fide  put  as  Radius,  hath  unto  Radius 
the  fame  proportion  have  the  other  fides, unto-the  Sines,  Tangents,. 

or  Secants  bvthejC  teptefented. 

As  in  the  dfatpgurejook  what  proportion  DB  hath  unto  Radi-* 
usr  the  fame  pro^feion  hath  AB,to  the  Tangent  of  the  Angle  at  D , 
and  the  fame  hat^fe)  to  the  Secant  of  that  Angle  t  and  the  like  is 
to  be  underftood  of  the  reft.. 

And  from  this  grQund.are  deduced  theCoroHaries  orCafes  follow® 
ing,  for  the  refoldHon  of  plain  right  angled  Triangles,  by  three 

things  known  fever^iirayes.  ' 

And  for  diftinftion  l^e,we  call  the  fide  fobtending  the  r  ight  Angle,, 
the  Hypothenufahandihe  of  the  fidescontaining  the  right  Angle,  we 
caU  the  Bafe,  and  the  other  fidethe  Perpendicular.  As  in  thefe  Trian¬ 
gles,  the  Hypothenufal  is  marked  with  AD,  the  Bafe  with  AB,  ahd^  ^ 
the  perpendicular  with  DB:and  it  will  not  be  amifs  to  mark  them  al^ 
ways  fo-Thie  right  Angle  is.always  one  of  the  tljtee  things  given. 


/ 
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In  the  Examples,  s  Hands  for  fm :  t  for  tangent-,  fc.  for  fme  com* 
flement ;  tc.  for  tangent  complement :  fee.  for  fecant. 

CASE  I. 

»  '  -  >  •  1  =  .  ’•  ' 

The  Angles  and  Safe  given,  to  find  the  Perpendicular. 

AS  let  the  Triangle  propofed  be  ADB,and  let  there  be  given  the 
Bale  AB  768  paces,  and  the  Angle  at  D  67  deg.  23'.  ( then 
the  Angle  at  A  is  alfo  known,  being  the  complement  thereof)and  let 
there  be  required  the  Perpendicular  DB,then  may  this  Perpendicu- 
>  lar  DB  be  found  three  feveral  ways :  For,  firll,  putting  AD  as  Radi* 
us,  it  followeth,  that 

As  Sine  the  Angle  at  the  Perpendicular  j.D  67  deg.  23'  9.9652480 
is  in  proportion  to  the  Bafe :  A  B  768  paces  2.8853612 

fo  is  Sine  the  Angle  at  the  Bafe,  s.  A  22-37.  9.5849685 

,  1'  .  I  4703297 


In  proportion  to  the  Perpendicular,  DB  320  paces,  2. 5050817 

Here  (  according  to  the  3  Prep.  Ch.  2.)  I  add  the  Logarithms  of 
the  fccond  and  third, and  from  that  fumfubftraft  the  Logarithm  of 
the  firft,ahd  the  remainer^which  is  2,5050817  is  the  Logarithm  of 
•the  fourth  :  Wherefore  looking  in  the  Table  for  the  abfolute  num¬ 
ber  anlwering  thereto,  I  find  the  nearefl:  to  b^2G,  which  is  the' 
fourth  number  required.  It  is  fomething  more  than  3  20,  but  for  bre¬ 
vity,  and  the  eafe  of  the  Learner,  I  bmit  the  Fradion,  having  be¬ 
fore  (hewed  how  to  find  it :  And  if  ( according  to  the  Carol,  of 
3  Prop,  Cap  2.)  in  (lead  of  fubftrading  the  Logarithm  of  the  firft, 
I  add  his  compleraeht  Arith-  ;  ■ 

/,  D  67  deg.  23'  comp.ar.  0.0347520 
AB  768 paces.  2.8853612 

A  22-37  "  4  9*5^49685 

DB  3  20  paces  ^#^2.5050817 


metical,  that  total  abating 
Radius  is  alfo  2,505081735 
before,  And  the  work  Hands 
in  this  manner. 


■Thus  having  fufficiently  explained  the  Operatic^  this  firft  Ex^ 
ample,  we  (hall  be  briefer  in  the  reft  that  follow,  ufi&erftanding  the 
like  in  them  alfoC  .  2.  7/ 


CJiap.  Ill, 


trigonometry 


.19 


'  • 
l.If  v^e  fTifMs  AB  Radius^  the  prof ortion  holds  thns^ 

As  Radius,  ^  f,  go  dtg*  cc^  ar^ 

t^othebafe  :  '  AB  768  paces.  .  2;88536i2- 

fo  tang,  the  angle  at  the  bafe  9«6i972os 

to  the  perpendicular :  DB  320  paces. 

Here  becaufe  the  compl,  arith.  of  Radius  (which  is  in  the  firfl:  place) 
is  o,  thejefore  I  fet  down  in  the  firft  place  only  Cyphers  or  nothing. 


/!  -t 
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'  %•  if  Vfe  make  DB  Radtpu^  then^  <  .  > 

As  tang,  the  angle  at  the  perper.  r  D  67  deg.  23' w.«r.  9.(519720? 

AB  768pLs,  ;  ,  2.88^3611 

fo  is  Radius  ,  po.00  ■  '  ,0/^^  ■ 

tothepcrrendicular.  ■  DB  3 20 paces.  • 

^  Becaufe  the  Arithmetical  cmplernem  of  a  tangent  to  twice  ^Raditu.  or 
I0..00000CO.  IS  the  i argent  of  his  complement  (as  hereafter  (hall  he 
Jhewed)  therefore  m  the  former  Example  we  have  put  for  the  com'- 
plement  Arithmetical  of  tang,  D.  his  tangent  complement,  and  fo,  abate 

jwice  Radtm'.  and  the  like  you  may  always  do  when  you  have  a  tan^ 
gent  tn  the pr(r  place.  ,  ■  .  ..  .  ^ 
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I.  Mahftig  JSXIi 

As  fine  the  angle  at  the  pcrpen.  JD67  deg.  o-°|4752o 

is  in  proportion  to  the  Bafe  :  AB  768  paces.  2.885  3  0 1 2 

fo  is  Radius,  ^  90-00  -  ,  lO; - , 

to  the  Hypothenufal.  AD  832  paces.  2.9 201132- 

■  alffiofl:  832  paces. 


'2.  Making  AB  Radim. 

'As  Radius,  ^  90  deg.  bo',  m.  4r. 

is  in  proportion  to  the  Bafe :  AB  678  paces, 

fo  is  fecant  the  angle  at  the  Bafe,  fee.  A  22.37-  ' 

to  the  Hypothenufal.  AD  832  paces. 


o. 

2.8853612 

10.0347520 

2i«^2iOl  13^ 


How  a  Secant  is  found  by  the  Table  following,  we  have  before 
(hewed. 

3.  Adakiffg  DB  Radius.  ^  ^ 

As  tang,  the  angle  at  the  perpen.  ^  D67  deg.  23' c.  <«.  9.6197205  « 

is  in  proportion  to  the  Bafe ;  .AB  768  paces.  2.8853612  ^ 

fo  is  the  fecant  of  the  fame  angle^^ /^c.  D  67-2 3  10.4150315  | 

to  the  Hypothenufal.  AD  832  paces.  2.9201 132 

.  * 

"  CASES-- 

T:he  Angles  with  the  Hypthmufal  given,  to  find  the  Bafe. 

Bat.  AD  8  3  2  pees,  D  67  deg.  23'.  Required  AB. 

1.  Making  AD  Radius 

As  Radius,  .  s  goAe^.oo\co.  ar.  o. 

to  the  Hypothenufal :  AD  832  paces.  2.9201233 

fo  fine  the  angle  at  the  perpen.  sUSq-Zi,  9.9652480 

to  the  Bafe.  AB  768  paces.  2.88537  ij 


2.  tJ^ahjng  AB  Radius. 

As  the  fecant  of  the  angle  A,  is  unto  the  Hypothenufal  AD :  fo 
is  Radius  to  the  Bafe  AB.  . 


> 


3.  Making 
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3.  Making  DB  Radius. 

As  the  fecant  of  the  angle  D,  is  unto  the  Hypothenufal  AD :  fo 
is  the  tangent  of  the  angle  D,  to  the  bafe  AB.  . 


C  A  S  E.  4 

t 

The  Bafe  and  Perpendtcnlar  given^  to  findan  Attgle. 
Dat.  AB  76S  paceSj  DB  ■}  20  paces.  Required  A  or  D. 


BA 


I.  Making  AB  Radius. 

As  the  bafe,  AB  768  paces  co.  ar. 

is  in  proportion  to  Radius :  590  deg.  00'. 

fo  is  the  perpendicular,  DB  320  paces, 

to  tang,  the  angle  at  the  bafe.  t  A22-37. 

2  Making  DB  Radius. 

As  the  perpendicular,  DB  3  20  paces,  co.  ar. 

is  in  proportion  to  Radius :  s  90  deg.  00'. 
fb  is  the  bafe,  AB  768  paces.  ' 

to  tang,  the  angle  at  the  perp. .  r  D  67*2  3.' 


7- *146388 
10. 


2.50^1^00 

9.6197888 


^  7«49485bo 

10. 

2.8853612 
10.38021 12 


'  jind  thus  are  thefe  angles  found  with  lefs  than  a  minute  error y  he  that 
defires  exaSlneJsy  may  ufe  the  ways  we  have  before  JhewedyCzp,  2 .  Prop .8.  ' 
ft  (hall  fuffee  in  the  Examples  of  this  Book,  to  Jet  down  the  meafure  of 
arches  and  angles  in  degrees  and  minutes :  at  well  for  brevity,  as  not  to 
burthen  young  Beginners  with  all  things  at  the  frjl. 


S--'  ’ 

/ 

C  A  S  E 

The  Ba/e  an'd  BerhendicuUr  given ^  to  fnd  the  TJypothemfal. 

'  (  '  '  '  ^  '  •  > 

,  AB  768  ;»4ce/,  DB  ^ic.  Required  kV> 

'  i>y  th'f fourth  Cafe, 

As  the  perpendicular,  D8  320  paces,  w.  4r.  7.49485CO 

is  in  proportion  to  Radius;  •  ;  9C-00 

fo  is'the  bale,  ^  AB  758  paces.  ?.  8 8 5' 36 12 

to  tang,  the  angle  at  the  perp.  f  0-67  deg.  2  3'  .  10.3802^2 

Secondly^  hy  the  fecond  Cafe. 

As  fine  the  angle  at  the  perpep.  .»D  67  deg.  23'.ci>.  4r.  0.0347570 
is  in  proportion  to  the  bale  ;  '  AB768paces  2.8853612 

lb  is  Radius,  ;  J9C-00 

to  the  HypothenulaJ.  ■ ,  ■-  AD  832  paces.  2.9201132 

C  A  S  E  6. 

The^Bafe  md  Hypotheniijal  given y  to  ftid  Afidnole. 


Book  I, 


Dat.  AB  jdS  pacesy  AD  8^2  paceSf  requiredD. 

1  MA'ting  AD  Raditu, 

As  the  Hypptheniifal  •  •  .  AD'S3  2pac,  co.dr.  7. 0798767 

is  in  proportion  to  Radius ;  'sgo  oo'  .  ■ 

.  lo  is  bafe,  ^  -  .  AB  768  paces.  2. 88536 1 2 

'  to  fine  the  angle  at  the  perpen.  jD67deg.23'  q.q6s237q 

-  •  _  _  iMahfng  AB-RadiL  9  )  5 /9 

As  the  bafe  AB,  is  in  proportion  to  Radius; 

fpis  the  Hypoihenutai  AD,  to  the  fecantof  the  angle  at  the  bafe  A. 


'  CASE  7. 

The  Bafe  and  Hypothen’tjAl given  to  find  the  perpendicftk^\ 


~r.'- 


Dat.  AB  j68pacesy  AD  832 required  DB, 

Firfi,' hythe  fixthCaf-y.  '  •, 

As  the  Hypothenufal  AD  832  pac.c0.4r.  7.0798767 

is  in  proportion  to  Radius ;  •  ^  90-00" 

fo  is  the  bale,  '  AB  768  paces.  •  ’2.8853612 

to  fine  the  angle  at  the  perpen.  s  D  67  deg.  23'. 

^  '  ‘  '  Secandly 


Chap,  in. 


Secomllyf  hy  the  f  rfl  Cafe.  *’  i 
As  Radius  ’  '  j'podcg.oo'-co. 

i>  in  proportion  to  the  bafe  :  AB  768  paces. 

)b  is  tang,  the  angle  at  the  bafe,  22-37 
to  the  perpendicular  DB  3  20  p2ces. 


■  ’•i' 


Q.>.  i  ■ 

2.  8853612 
9.  6 197205 

2.  505081V 


Mr.  Briggs  in  his  Arithmetica  Logariihmtca  C.  19.  but  in  the  fe- 

cond  edit.,C.  17.  relblves  this  Cafe  more  readily  thus. 

.  Take  the  Logarithms  of  the  fum  and  difference  of  the  Hypothc- 
nufal  and  fide  given,  half  the  fum  of  thofe'two  Logarithms,  is  |hc 

Logarighm  of  the  perpendicular  or  fide  required.  ■  ^ 

'As,  let  .  ■  ‘ 

the  fide  given  be  768!  f  the  furam  1600 

•  ''  -  ziidi 


the.Hypothcnufal  8 
the  fide  require  3  20 


r 
r . 


difference  -  64 
'firm 
ifum 


Logarithm. 
3.  2041200 
1. 806 1  800 

5.  0103000 
2.  505  I  500 


fhe  difference  bet\veen*this  Logarithm  fere  found t  and  that  which, 
was  found- by  the  former  operation,  arifetb  chiefly  by  negleEltng  certain 
fecends  in  the  angle  D,  and  confequently  in  the  angle  A-,  for  the  angle 
Aisindeedlideg.^q' ii"-,  and  fomewhat  more: 


'  And  thusmay  right  angled  Triangles  be  diftinguilhed  into 
fcsi  though  the  refolution  of  all  thefe  Cafes  depends  upon  one  Rule, 
which  is  the  Axiom  before  put.  ,  '  i 

The  three  Axioms  following  are  true  in  all  plain  Triangles,  but 
are  chiefly  intended  for  the  oblique  angled  3  which  now  we  come 

to- handle.  '  '*• 


*  I  . 


f 


A  X  I  O  M' 
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A  X  I  O  M  E  II. 

I/f  all  plain  Tirianoles^  the  Jtdes  aye  in  fuch  pTopoTtion  one  to 
•  ,  another^  as  are  the  (ints  of  their  oppofite  angles. 

S  in  the  Triangle  ADE.  ./is  the (ide  is  in  proportion  to  ED 
fo  1.1  the  fine  of  the  angle  at  E,  to  the  fine  of  the  angle  at  A.  /ind 

fo  of  the  ref.  - 

Conft.  jiboiit  the  Triangle  ADE,  defcrihe  the  Circle  ADEC,  hy 
5.  4  Euclid. 

De  mcnll..  Then  are  the  fides  of  the. Triangle  ADE,  as  fubtendents 
or  chords  in  the  Circle  ADEC.  So.that  as  the  chord  of  the  arch  AD 
is  in  proportion  to  the  chord  of  the  arch  ED  \  fo  is  the  fide  of  theXri^ 
an^  le  AD  ^  to  the  fide  ED  *,  (^and  the  likf  is  to  be  underflood  of  AE^  But 
the  half  chords  are  fines  of  half  the  arches  fubtended  by  thofe  chords  *,  and 
as  the  whole  is  to  the  whole  y  fo  is  the  half  to  the  half:  Therefore  as  the 
fine  of  half  the  arch  AD,  is  in  proportion  to  the  fine  of  half  the 
arch  ED  :  fo  is-  the  fide  AD^, 

tojhe  fde  ED.  But  half  the 
arch  AD ,  is  the  meafure  of 
the  angle  at  E  ^  and  half  the 
arch  ED  is  the  mcafure  of  the 
■angle  at  A  (by  10.  3.  Euclid. 
therefore  as  thl  fine  of  the 
gle-at  E,  ,  is  in  proportion  to-  the 
fine  of  the  angle  at  Ay  fo  is  the 
fide  AD  to  the  flde^D:  And 
the  like  is  to  be  underflood  of 
the -fde  AE,  and  his  oppbflte  .an^ 
gle  at  D.  Therefore  in  all  plain 
Triangles  ^  &c.  which  was  to 
be  proved. 

Jnd  feesng  as  the  fme  of  E  to  the  fine  of.  A:  fo  is.  AD  to  ED 
therefore  alfo  alternately  {by  \6.  5.  Euclid.  J  As  the  fine  of  the  m 

CASE 


f — 


Chap.  in. 


2$ 


CAS  E  8. 

'The  Angks  of  a  Tri angle y  with  one  of  the  fide s  being  given y  to 

find  any  of  the  other  twojidet,  -  ' 

LEt  there  be  given  the  angle 
at  A,  22  degrees  37'.  and 
the  angle  at ‘E  53  degrees  08'. 
and  the  fide  AD  780  paces. 

And  let  there  be  required  the 
fide  ED.  Then  by  this  Axiom 
As  the  fine  of  an  angle, 

*  m 


_ _  ^  53  deg.  oS'.  Co.  ar. 

is  to  his  oppofite  fide  given :  AD  780  paces. 

fo  is  the  fine  of  another  angle,  skii-iq 

to  his  oppofite  fide  required.  ED  375  paces  fere. 


£ 

0.0968917 

2.8920946 

9.^849685 


. . ^ _  j  2.5739548 

Here  it  is  not  full  375  faces.^  but  wants  about  four  inches,  hut  is  the 

number  in  the  Table  near efi  agreeing  to  the  Logarithm  with- 

out.  a  fratbion  ,  and  I  would  not  trouble  Beginners  with  fraliions  at  fyfi, 
having  JhoJ^en  Sufficiently  of  them.  Cap.  2.  Seft.  7*  and  8. 

G  A  S  E  ^  r  ^ 

'  ‘  .  ♦ 

■—7  ^  ^ 

TtVf  Jides  being  given y  with  an  angle  oppofite  to  one  of  them; 

to  find  an  angle  oppofite  to  the  other  .of  them,  , 

Dat,  JD  ySo,  ED  the  angle  at  E  deg.  oZ'.‘  . 

Required  the  angle  at  A,  . 

As  one  of  the  fides  given,  AD  780  par.  c»  a. 

to  the  fine  of  his  oppofite  ang.given,  sE  5  s.deg.  08'. 
fo  is  the  other  fide  given,  •  ED  37s  parts, 
to  the  fine  of  his  oppofite  angle  req.  .jA22deg.  37* 


7.1079054 
9.903 1083 
2.57403  13 

.  ^  mmmmmrn . 

9.5850450 


In  the  ufe  of  this  lafi  Cafe,  the  angle  oppofite  to  the  greatefi  fide  being 
required,  it  Will  be  fometimes  doubtful  whether  it.  be  acute  or  ebtufe  for 
in  the  Triangle  ADE,  in  the  fcheme  of  the  ficond  Axiom,  f 
As  EU-'^-f'^  parts,  s  A,22  deg.  37'. 

So  AE^^^ parts,  to s  D  104  deg.  15'." 


.  t! 


4 


2  6  ,  Cttgononut^:^  -  ‘  Eooir  r. 

And  in  the  Triangle  AEC.  ■ 

EC  375  ^<?sFAC,  22dcg.  3^ 

.  /o  AE945  p^m,  ro  s  C,  75  deg.  45'  , 

I/i  fithc^  of  which  the  opcy^itio^?  is  c^ie  Md  the  fuMe  $  the  [ttte.. 
fomd  ^ll  QXie\  though  the  the  one  exceed  a  e^H^tdvMt  by  \^degm 

1 5^  find  in  the  other  comes  as  much  fltcrt  i  Beenufe  every  fine  of  M  arch 
lefs  than^d  quadrant^  is  alfo  the  fine  ef  the  complement  of  that  arch  to 
180  deg^  Now  this  doubt  cannot fomctlmcs  be  otherwife  cleared^  but  hy^ 

dclineatino'  thefriarifTlc  as  exactly  as  yoH  can*  _ _  "■ 

M  III.  7“ 

Jn.all fUinTriiXngks^  asthg'fumoftyvoftdes^  is  to  their  dij- 
•  ference  fo  is  the-  tangent  of  the  half fum  of  their  'two  op- 
pofite  angles  ^  jtothe  tangent  of  the  difference,  of  either  of 
thewy  above  or  under  the  halfjum, 

LeiAOEbe  an  ohlicjne  Triangle^ 

Con  ft.  Make  AC  and  AH  each  equal  fo  AD,  ' 

anddravc  DU,  and  parallel  thereto  draw  EG 4,  ,  ■'  . 

.  and  draw  a  line  from  CtoD,  extending  it  to  G., 

Demonft.  And  forafmuch  as  AH  is  equal  to  ^  / ; 

Ad.  therefore  5. 1  .Euclid,  the  angle  AHD  is  j  ; 

equal- to  ADH,  and  by  the  like  re  afon  j  he  angle  !  I' 

ACD,  is  equal  to  ADC,  therefore  tho  whole  angle  .  •  ] 

HDG  is  equal  to  both  thefe  angles  CUD  andUCDy  !  • 

therefore  {by  the  corr.  31.  3.  Euclid.  )  the  angle  T  ,  ,  /  1 

UDC  is  aright  angle.  And  for  af much  as  EG  is  ;  ■ 

parallel  to  UDjtheref ore  (by  2g.  i.'Encl'id.)  the  an-  .  Al  ' 

EGC  is  alfo  a  right  angle for  it  is  equal  to  A  • 

UDQ,  and  (fby  the  fame)  the  anq^le  CEG  is  equal  \  !  • 

ro  CHDjW  EDHf5DEG.5«f  32.  i.Euclid.),  /  \  i 

the  outward  angle  AUD  is  eqtttl'to  the  two  inward  '  /  •  \  ' 

_^angl£s  UED  and.EDU,  hut  ADU  common  to  both  .  /.  \  1 

then  thefe  two  angles  AUD  and  ADH,  are  equal  I  \  ' 

to  thefe  two  AED  and  ADE",  therefore  -  either  of.  \'' 

thefe  two  angles  AUD 'and  ADH- half  the  fum  n  . \-p 
■  of  thofe  two  angles  AED  and  ADEy  therefore  al-  I 

fo  the  ang  le  CEG  is  half  the  fum  of  the  fame  an-  IM- 
f  les  AkfO  and  ADE.'  H . . -G 


Now 


V  . 
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Now  if  to  one  of  the  /ides  of  a  triangle  there  be  drawn  a  parallely 
■  divides  the  other  (ides  frofortionally  f  by  1.  6.  Euclid.^  therefore  as  CH 
V  is  in  proportion  to  HE,  is  CD  to  DG :  therefore  alfo  cqmpofed  (  by 


i8.  5.  Euclid. )  j4s  CE  fo  HE,  fo  is  CG  to  DG ;  that  is, 

As  CE  the  fnm  of  the  fides  AE  and  PtX), 
is  in  proportion  fo  HE  their  difference : 

fo  is  CG  the  tangent  of  half  the  fam  of  the  angles  AED  and  ADE, 


to  DG  the  tangent  of  the  angle  DEG,^’f»V7^  that  which  the  angle  AED 
comes  fhort  of  the  halffamyasHDEistheexcefsofthe  angle  ADE, 
above  the  half fitm.  1  ■  j-r 

Tnerefore  in  aU,plain  triangles,  as  the  fam  of  two  fides,  is  to  their  dif - 
ference  \  fo,  &C.  which  was  to  be  proved. 


Therefore  in  any  plain  oblique  triangle  : 


CASE  10. 


Tivofidts,  with  their  contaimd  angle  being  given:  to  find,  the 


other  angles. 


CA22deg.37'-  ' 

•  Reqn.  D  or  E  i  which  to^  € 
are  1 57  deg.  2  3',  being  the  com- 

plement  of  the  angle  A  to  180  ^ 

deg.  00',  bythe  fir  ft  Lemma.  A  4^ 

am 

As  thefum  of  the  Tides  given-,  (AE-t- AD)  345  parts.c.4.'7.462i8  10 
isinpropor.totheirdifferenceCAE — AD)  33  1.5185139 

fo  is  the  tang,  of  the  half  fum'^^  j.  ('£^_p))78deg.4i'i  to.  6990331 
oftheir  two  oppofite  angles-, 3  ^ 

to  the  tangent  of  an  angle  fF  2.5  33x  9.6797200 

Which  added  to  the  half  funa,  makes  7  q  _ j  ^  ' 

the  greater  of  the  angles  required,  f 


Or  fubftraded  leaves  the  lelTer 


E  53—08 


E 


Here 


t 


2^  Crtgonometr^  Book  I. 

Here  (AE4-AD)  fignifies  AEmore  AD,  orthefum  of  them  ad¬ 
ded  together  (A£ - AD)  AE  leis  AD,  or  the  remainer  ot 

AE  when  AD  is  fubftradted  :  t  *  £-j-D  the  tangent  of  half  the 
fum  of  the  angles  £  and  D. 

The  angle  found,  we  mark  with  F  only  for  diftindcion  fake  ^  and  the 

like  is  to  be  underflood  when  we  meet  with  the  like  notes, 

*  « 

CASE  II. 

Two  Jides  and  thtiv  contained  angle  given  *  to  find  the 
third  fide, 

Dat.  AE  189  faces  ;  AD  i^6  faces :  A  22  deg,  37'. 

Rccj^*  HO.  i  '  ' 

Firfif  by  the  tenth  Cafe. 

As  the  fum  of  the  fidcs  given'*,  (AE-|-AD)  345  par.  7.4621810 
is  in  proportion  to  their  difference:  (E — AD)  3  3  parts.  145185139 

1  E+-D)78.de.,.  t  . . 

25 — 33 1*  9.6797280 
53 - 08 


to  the  tangent  of  an  angle ;  t  F 

Which  lubflradled  from  the  half*!  r- 
fum  leaves  the lefler angl. required. 

Secondty^^by  the  eighth  Cafe. 

As  the  fine  of  the  angtE^  fotrad,'  sE  53  deg.  oS'c.a.  0.09689 17 

is  in  proportion  to  his  oppofite  fide ;  AD  156  paces  2.1931 246 

fo  is  the  fine  of  the  angle  given  5  SA22.  37  9.5849685 

to  this  oppofite  fide  required.  ED  7  5  paces  1  87498  8 


'  AXIOM 


Chap.  III. 
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A  X  I  O  M  IV. 

oblique.  ’XriAngksy  as  the  true  bafe  is  in  proportion  to  the 
fum  of  the  fides :  fo  is  the  difference  of  the  JideSy  to  the 
alternate  bafe. 

As  in  the  oblique  Triangle  ADE. 

Cafe  1. 

j4dmit  A  E  to  he  the  true 
hafe  ,  Conft.  Vpcfi  the  point 
D,  and  difiiince~OE.y  (  DE 
not  exceedtn^iDA  )  defcribe 
the  circle  lEFG  } ,  and produ- 
cing  AD'fo  C,  let  fall  the 
perpendicular  E)B,  and  dravo 
the  touch  line  AG.  '  Then' 
pc  And '  DP,  being  each  of  , 
them  equ'al  to  DE  5  *AC 
the  fum ,  and  A  F  the  dif  - 
ference  of  the  fides  DE  andXDA  \  and  AE  is  the  true  bafe.,-  and,  AI  the 
alternate  bafe.  >- 

j  fay  then,  as  the  true  bafe  AE,  is  to  the  fum  of  the  fides  AG. 

■  So  is  the  difference  of  the  fides  AF,  to  the  alternate  bafe  Al. 

Demonft.  For  feeing  that,  from  a  point  without  the  circle  A,  there 
is  drawn  the  line  AC  cutting  the  circle,  and  the  line  AG  touching  the 
circle,  therefore  (f’y36.Prop.  3.  Euclid.  J  the  reSlangle  figure  of -AG 
and  AF,  is  equal  to  the  fquare  of  AG :  and  by  the  like  reafon,  the 
reUangle  of  AE,  and  AI,  is  equal  to  the  fquare  of  A  G.  Therefore 
the  reSlangle  of  AC  and  AF,  it  equal  to  the  reblangle  of  AI  and  AE. 
But  equal  rectangles  have  their  fides  reciprocally  proportional  fbyie^ 
Prop.  6.  Euclid. )  Therefore  as  AE  is  in  proportion  to  AC,  fo  is  AF  to 
A  I.  Which  was  to  be  proved. 

j4nd  this  Cafe  might  fuffce,  there  are  two  others,  which  are  as  fcl^ 
loweih. 

E  2  Cafe 


70  Ccigottometrp.  Book  i: 

Cafe  2. 

H'he  like  demonjlr^ttiott  fervcs  '  ) 
for  the  other  two  cafes  in  this 
,  jixiom^  namely.,  if  we  let  fall  the 
perpendicular  from  E )  making 
AD  thebafe.  .  For,  then  upon  the 
center  E  and  diflance  ED.  (  ED 
not  exceeding  EA)  defer  the  the 
circlej  proceeding  as  before  :  and  if  yon  place  the  letters  as* in  this 
fecond  figure^  it  mil  be  agreeable  to  the  words  of  the  former  demonfra* 
tion\  f^epoftng  AD  extended  to 

Cafe  3. 

Or  if  the  perpendicular  be  let  fall 
fro/i'k  Aj  paking  DE  the  bafe^  then 
on  the  center  and  diflance  AD 
(  AD  not  exceeding<  AE  deferibe 
a  circle^  and  fo  proceed  as  before, 
jind  if  yo'H  place  the  letters  as  in 
the'  third  figure^  -  itwiU  be  agreeable 
to  the  former  demQnflratibn-ufu^ 
flng  AD  extended  toCy 
.  ^Ineverflf  dheJ^thredm 
AE  is  the  true  bafey  and  A I  is  the^ 
alternate  bafe. 


_  S  E  ir. 

Three  pdes  of  an  oblique  triangle  being  given:  tofind^  an  angle 

J)at,.P&  iSg  paces,  AD- 156  .  t.’  r  n  ■  • 

ED  75  paces.  Required  A.  the  nfclc  triangle; 

^^"^friangL?  Axiom  )  I  refolve  it  into  two  right  angled^ 

As-the  true  bafe,  af  vq 

is,  to  the  fum  of  the  fid es  (AD  I^ED  )  T*  f  u  7-72.353^2 

foisthe  difference  of  the  ASlEm-I^K  e 

to  the  alternate  bafe  AI  ^*90848 50 

■««««" f““raafheV« from^ 

greater,  and  in  the  middle  of  the  remaiuer.  falls  the  perpendicular  t 

(by 


« 


Chap.  III..  Cngonomcttp-  3^ 

(by  3  Prop.‘i.EucUii.)Te(oWing  the  oblique  triangle  into  two  right  an¬ 
gled  triangles, in  either  of  which  the  hypothenufal  and  bafe  is  known. 
jis  the  difference  of  the  true  and  alternate  hafe  bein^  <^o  paces-,  the  half 
is  £84.$  prices  (■  fcrving  to  find  the  angle  at  £  ).  being  the  bafe  in 
the  right  angled  triangle  EBD. 

Which  half  here  fubfiraUed  from  the  true  bafe  jiE  1B9  paces,  leaves  the 
baje  in  the  other  right  angled  triangle  ydBD,  namely,  AB  14-^  paces’, 
fcrving  to  find  the  angle  at  A.  _  ,  r 

Then.in.the  right  angled  triangle  ADB,  having  the  bafe  AB 
143,  paces,  and  thc.hypothenufal  1^6  paces  ',  we  may  find  the 
angle  at  A  Cby  the  6.Cafe  before  going)  thus. 

As  the  hypothenufal,  AD  156  parts,  co.  ar. 

is  in  proportion  to  Radius :  s  90  deg.  00',  , 
fo  is  the  bafe  found,  AB,  144  parts.. 

to  the  fine  of  the  compiement-y  ^  ^  ^  ^  ^ 

of  the  angle  at  the  bafe.  '  >  , 

the  complement  whereof  22  deg.  37' is  the  angle  at  A  required. 

In  like  manner  might  be  found  the  angle  at  E. 

•1 1  fetting  down  this  fourth  Axiom,  1  have  followed  the  Lord  Ne- 

pair  PitifcHs  and  Others  have  it  thus. 

As  the  greatefi  fide  is  to  the  fum  of  the  other  tm  fides  *,  fo  is  the  differ 
rence  ofthefe  two,  to  a  part  of  the  greatefi :  which  taken  from  the  great- 
ef,  the  perpendicular  falls  in  the  middle  of  the  remainer. 

As  in  the  firft  figure  before  going  •,  as  the  greatefi:  fide  AE,  is  to 
the  fum  of  the  other  fides  AD  and  ED  (that  is  AC.-)  fo  is  the  dif¬ 
ference  of  thofe  fides  AF,.  to  a  part  of  the  greatefi  AI :  which'  taken 
from  the  greatefi,  the  remainer  is  IE,  in  the  middle  whereof:  at  B, 

falls  the  perpendicular.^.  a  ►  4  •  .t. 

Which  differs  little  from  the  former,  and  is  demonftrated  mthe. 

fame  manner,,  ,  ^  .  1  •  1  u  l 

Now  that  you  may  at  once  have  a  view  of  that  which  we  have  be. 

fore  in  this:  Chapter  more  largely  handled,  Ihave  digefted  into  this. 
Table  the  thingsgiven  and  required  in  the  example  of  every  Cafe, 
expreffing  alfo  briefly  their  proportion  and  operation  fo  that. here¬ 
by  you  may  be  fufficiently  direfted  for  the  refolution  of  plain  trian» 
g  es.  Though  1  would  rather  advife  every  man  to  commit  to  memo^ 
r.v  the  four  Axioms  before  goingjand  to  ground  his  praftice  thereon. 
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CDS.  AB.  Ra.  t  D. 

}  iD.  Ri,  AB.  A  D. 

_  _  _ _ _ 
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AD 
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AD.  E. 
E.  D. 
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*  » 
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ed  anole  gi-N 
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or, 

D 

As  (AE-s^rtD;  to  (AE-  ADy< 
fo  1  (E"*"}  to  f  E. 

« 

A 

ED. 

bind  by  the  laft  cafe  F, 
then  having  A;  F.AD. 
find  by  the  8  Cafe  E  D. 

— ■ 

inuc  iiOtb  given;  coHiid  A  Ji  bale 

an  angl<^*  .  i 

1  longer  ,• 

|AS  AE  to  ^AD-i-EL>') 
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■;dmer.  A  E  and  A 1  is  E  B. 
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E  B  is  A  B 


.A 


‘  Then  by  the  6  Calc  ^ 
As  A  D  to  A  B.- 
lo  Ra  :  to  fc :  A. 


or 


As  E  D  to  E  B  \ 
jfo  Ra  :  XQ  fc^i  £. 


w 
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c  H  A  P.  IV. 

*  t 

PIT  IS  levs  in  \\\%Tngonomtma^  hath  font  Theorems  for  the 
varying  of  proportions,  and  for  the  finding  out  the  thing  re¬ 
quired  in  a  plain  or  fperical  triangle  feveral  ways:  which  briefly 
are  in  effect  as  folio  weth. 

The  Grounds  or  Theorems  for  varying  the  terms  ofthep'o- 

portions  of  SineS)  Tangents  and  Secants.  ^ 

•Theorem  i . 

The  proportion  of  Radius  to  a  fine^  tangent  or  ftcant ;  and  con- 
trariwife  the  proportion  of  a  fine,  tangent  or  fecant  to  Ra~ 
diui :  may  be  varied  three  wayes,  by  the  firfi  Axiom  of 


.  plain  Triangles. 


For,  , 

AsftneTt^,  to  Radius  AD'i  in  the  firfi  triangle, 
fo  Rad.  D3,  to  fecant  hD’,  in  the  third  triangle, 
rotantr.DB,  to  fecant  AD in  the  fecond  triangle. 

^  .  Again,. 

As  tangentDV>,to  Rad.  ABy  in  the  fecond  triangle 
fo  is  Radius.  DB,  to  tang.  AB  y  in  the  third  triangle, 
fo  is  fine  DB,  to  fine  AB  y  in  the  firfi  triangle.^ 
And  the  like  is  to  be  underltobd  of  fecants,  bi 

Hence  then, 

As  the  fine  of  an  arch  or  angle,  is  to  Radius ; 

■fo  is  Radius,  to  the  fecant  compl  of  that  arch  y 
and fo  kthe  tangent  of  that. arch, yo  his  fecant  y 


And  the  converfe; 


Alfo 


’ .  CAnd  the  con- 

v«ft. 

jt  this  may  fuffice 
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^4s  tmgent  of  an  arch  or  an^le,  is  to  Raaiits ;  0  _  ' 

fois  Radi^^  to  the  tungent  ccmfleincHt  thereof  :  ^  And  the  conver 

Md  fo  is  the  fine  thereof,  to  thf(ine*of  its  compLj 

Corollary.  _  .  .  .  . 

Hence  it  is  evident  >  th^  Radm  a  mean  propori  tonal  between  the  fine  of  an 
'  ar.ch^  and  the  fecant  of  the  complement  of- the  fame  arch:  alfo  oetxveen 
the  tangent  of  an  urch^  and  the  tangent  of  the  complement  vf  t  e  fame 

And  hence  it  is,  that  the  complement  arithmetical  of  the  artificial 
fin^  of  an  arch  j  is  the  artificial  fecant  of  that  arches  complement. 
And  the  complement  arithmetical  of  the  artificial  tangent  of  an 
arch,  is  the  tangent  of  the  complement  (>f  that  arch.  C 
are  to  underftaud  the  complement  arithmetical  t0‘  twice  Radius,  or 

to'ib.ooooooo.’) 

'y  As  a  tangent'  .  .  •  ^ 

For  feeing  to' Radius'.  '  . 

]^ro^OTt\on  \iffo  is  Radius  '•>  ■  ‘  ;  ' 

r-*  '  y-to  k^s  tang,  compl.  ,  ^ 

Therefore  (by  3  Pro), 'Chap.  1.)  an  artificial  tangent  fubitrafted 
fiom  twice  Radius,  leaves  the  tangent  of  its  corapl. 

Or  F  by  the  of  the  3 .  Ch.  i.y  a  tangent  added  to 

the  tangent  of  bis  cpmplemelft,  j^sequal.to,  twice  Radius. 

And  the  like  is  tahe  sjubderfiood  of  'the|Ine^qf  an  arch,  and  the  fe¬ 
cant  of  the  complement  thereof.  **,  ' 


■Theorem 


Z-. 


i  /  i  .  K 


The  ft  fie  s  of  ftz>eral  arches  f  and  the  fee  ants  of  their  comple¬ 
ments  are  reciprocally  propgrtionaU  That  is, 


: 


As  the  ^itfi'of  an, arch  or  angle', 
istothe  fine  of  another  arch  or  angle  :  *  .  '  ■'  .. 

'  fok  the  fecatit  of  the  complement  of  that  other  y 
to  the  fecant  of  the  complement  of  the  former.  ■  ... 

Demonft.  For  (  by  the  foregoing  Corollary  ')  Radius  is  the  mean 
proportional  between  the  fine  of  any  arch,  and  the  fecant  of  the  com¬ 
plement  t^f*  the  fame  arch. 


Therefore 
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Therefore  the  redangle  of  any  fine,  and  of  the  fecant  'of  his  com¬ 
plement,  is  equal  to  the  fquare  of  Radius  (by  17.6.  Euclid. )  fo  that 
all  redangles  made  of  the  fines  of  arches,  and  of  the  fecancs  of  their 
complements,  are  equal  one  to  another. 

But  equal  redangles  have  their  fides  reciprocally  proportional 
(by  14.6.  Euclid.  ) Therefore, 'g5“c. 

Theorem  g.  . 

The  tangents  of  fever  al  arches,  and  the  tangents  of  their  com^ 
fitments,  are  reciprocally  frofortional.  That  is,  ^ 

jisthe  tangent  of  an  arch  or  angle ^ 

is  to  the  tangent  of  another  arch  or  angle 

fo  is  the  tangent  of  the  complement  of  that  other y  * 

-  '  -  to  the  tangent  of  the  complement  of  the  former. 

Demonfl.  For  (  by  the  foregoing  Corollary  (  Radius  is  the  mean 
proportional  between  the  tangent  of  every  arch,  and  the  tangent  of 
his  complement. 

Therefore  the  redangle  made  of  any  tangent,  and  of  the  tangent 
ofhis  complement,  is  equal  to  the  fquare  of  Radius  f  by  17.  6.  Eu¬ 
clid.  fo  that  all  redangles  made  of  the  tangent  of  arches,  and  of 
the  tangents  of  their  complements,  are  equal  one  to  another. 

But  equal  redangles,  &c.  as  before. 

. 

Theorem.  4. 

If  four  magnitudes  he  proportional’,  then  alternately  alfo  they 
are  proportional :  16  Pro.  ^  .  Euclid. 

4  ■  * 

And  the  like  is  to, be  ■  underftood  of  Numbers. 

As  if  3  be  in  proportion  to  4  •,  as  9  to  1 2*  then  alfo. 

As  3  is  in  proportion  to  9  *,  fc  is  4.  to  1 2. 

And  hence  (  whereas  we  have  before  throughout  this  book  com¬ 
pared  fides,to  the  fines  and  tangents  of  angles,  &c.  )  we  may  com¬ 
pare  Tides  to  Tides,  and  angles  to  angles,  as  in  the  exemplary  Table 
we  have  done. 

And  thus  much  touching  the  do^rine  of  Plain  Triangles. 

F  TtiB 
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N 

OF 

SPHERICAL  TRIANGLES. 

CHAP.  I 

Of  circles  of  the  Sphere^  and  their  Inter fe^ ions  and  of  the 

kinds  and'ajfe£tions  of  Spherical  Triangles  in  general* 

TO  define  in  this  place  the  feveral  circh  s  of  the  Sphere, 

were  fuperfluousjbecaufe  they  are  beft  underftood  in 
the  tife  of  the  Sphere  or  Globe  ^  wherewith  it  is  requifite 
the  Reader  Ihould  be  acquainted  (  at  -  lead  in  part ) 
i  before  he  apply  himfelf  to  the  DoSlrine  of  Spherical 
Triangles.  Therefore  pafling  by  thefe,  we  come  to  thofe  things 
which  more  immediately  concern  our  prefent  purpofe. 

Prop.  I.  The  ftdes  of  a  Spherical  Triangle  are  three  arches  of 
great  circles every  arch  being  lefs  than  a  femicircle. 

Therefore  the  arches  of  parallels,  or  other  lefTer  circles  of  the 
Sphere,  are  not  to  be  taken  as  the  fides  of  a  Spherical  triangle. 

2,  A  great  circle  of  the  Sphere  yis  that  which  divides  the  Sphere 
equally  into  two  Hemifpheres :  and  is  every  where  difiant 
from  its  own  polesy  by  a  quadranty  or  fourth  part  of  a  great 
circle. 

Thus  the  Equinodial  is  a  great  circle  of  the  Sphere,  dividing  it 
equally  into  the  Northern  and  Southern  Hemifpheres  ^  and  it  is  every 
where  diftant  from  its  own  poles  (  namely,  from,  the  North  and 
South  poles  of  the  world  )  by  a  quadrant,  or  90  degrees.  The  like 
is  to  be  underftood  of  the  Ecliptick,and  of  all  Horizons,  Meridians 
Azimuths,  and  of  all  other  great  circles  of  the  Sphere.  ' 

-  '  ' 


DO  C  T 


I 
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3.JMemala«gki,  meafrnd  bf  ,h  arch  of  a  mat  circle, 

7^ Jr  "  ^  ’ 

^:n|r„Zi"o\Sd?Lr""  an^-^^E! 

J»y  two  great  circles  of  the  Sphere,  interfea  one  another  in 

two  oppoftte  points,  makwgthe  angles  at  thofe  points  equal 

one  to  another  and  either  of  them  eqnal  to  thi  ii fiance  of 
the  poles  oj  thejame  circle. 

notoo?  0"'  ‘'"Othct  in  the 

10  another,  being  diftant  a  femicirc] 

gle  by  them  comprehended  ^  ^"^rees-,  and  the  an, 

at  the  beginning  of  Ariesy 
is  equal  to  that  by  them 
comprehended  at  the  be¬ 
ginning  of  Libra :  and  ei¬ 
ther  of  thefe  angles  is  equal 
to  the  diftance  of  their  poles, 
namely,  23  deg.  31'. 

Thus  alfo  in  this  Scheain 
the  azimuth  G  L  K  interfe<n:s 
the  meridian  G  CK  in  the 
oppofite  points  G  andK(  that 
is  in  the  Zenith  and  Nadir  ) 
the  angle  of  their  interfedci- 
on  at  G,  being  equal  to 
that  at  K  5  either  ot  which 
angles  is  meafurcd  by  the 
arch  of  the  Horizon  CL,  which  is  equal  to  ED,  the  diftance  of 
the  poles  of  the  fame  circles. 

Corol.  Therefore  if  a  great  circle  of  the  Sphere  pafs  by  the 
poles  of  another  great  circle  J,t  divides  the  fame  at  rifht  anqlesi. 
andtheconverfe.  .  ^  ^  - 

F  2 
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5.  Every  ffhericd  triangle  hath  oppojite  to  each  angular  point 
another  triangle ^  having  the  fame  bafe  with  the  former^  and 
the  angle  oppofte  thereto  equals  the  other  parts  of  it  are  the 
complements  of  the  fever al  parts  of  the  former  to  a fimi- 
circle. 

Let  A  D  E  be  a  fpherical  triangle,  and  extend  the  fides  thereof 
D  A  and  DE,  till  they  concur  at  H,  alfo  A  D  and  A  E,  till  they 
concur  at  G'*,  and  lallly,  E.A  and  E  D,  till  they  concur  at  F. 
Then  are  the  arches  D  A  H,  D  E  H,  A  E  G,  A  D  G,  E  D  F,  and 
T  A  F,  femicircles  (  by  the  fourth  Propofition.  )  And  thus  to  each  an¬ 
gular  point  of  the  triangle  A  D  E,  there  is  oppofite  another  triangle 
having  the  lathe  bafe  with  the  former, As  to  the  angular  point 
E,  there  is  oppofite  the  triangle  A  F  D  i  whofe  angle  at  F  is  equal 
to  the  angle  at  E,  and  the  bafe  AD 
is  common  to  both  triangles  •,  and 
the  fides  F  A  and  F  D,  are  the  com¬ 
plements  of  the  fides  A  E  and  D  E  *, 
and  the  angles  FAD  aud  FDA, 
are  the  complements  of  the  angles 
E  A  D  and  EDA  namely,  their 
complements  to  a  femicircle,  or  to 
1 8b  degrees. 

'  The  like  might  be  faid  of  the  tri¬ 
angle  D  G  E,  which  is  oppofite  to 
the  angular  point  A,  and  of  the  tri¬ 
angle  A  HE,  which  is  oppofite  to 
the  angular  point  D.  So  that  any  three  things  being  given  in  the  tri-' 
angle  A  D  E,  there  are  the  like  given  in  every  of  thefe  triangles. 

Note  If  therefore  the  triangle  to  he  refolved  he  obtufe  angled^  or 
have  two  of  his  fides  either  of  them  greater  than  a  quadrant:  though 

you  might  find  out  the  thing  required  inthat,yet  it  will  be  more  con- 
.venient  to  rcfolve.one  of  the  leafl:  of  the  three  triangles  oppofite  to 
his  angular  points.  As  if  a  queftion  were  propofed  in  the  triangle 
A  D  E,il^may  more  conveniently  be  vvrought  in  the  triangle  A  F  p. 


Chap.  I-  Cngonomett^. 

6.  Jf  three  great  circles  make  by  their  mterfebftons  it  fpheri- 
cid  triangle  ;  and  if  thepoles  of  thofe  circles  be  the  angular 
■points  of  another  fpherical  triangle',  the  angles  of  the  frfi 
triangle  jhall  be  equal  to  the  ftdes  of  the  fecond,  and,  the  ftdes^ 
of  the  frjl,  to  the  angles  of  the  fecond.  If  only  infteadof 
the  greateft  fide,  or  greateft  angle,  you  take  the  comple- 
nient  thereof  to  a  femicircle. 


This  is  apparent  by  the  fourth  Propofition  of  this  Chapter‘.,^nd  both 
this  and  the  latter  part  of  that  may  be  further  manifeftcd  thus. 

Let  A  D  be  an  arch  of  the  Equinodfial,  A  E  an  arch  of  the  Eclip- 
tlck  E  D  an  arch  of  the  Horizon,  making  the  triangle  A  CT  E  •,  and 
let  G  be  the  poleof  the  Horizon,  F  the  pole  of  the  Equinoftial,  and 
H  the  pole  ot  the  Ecliptick.  Then  on  the  point  A.  as  a  center,  and  at 

the  diftanceofa  quadrant  or  90  degrees  A  M  orANjdefcribe  the* 
archMN  which  (by  the  third  Propofition  j  is  the  meafure  of  the 
angle  at  A,  and  in  like  fort  . 

O  C,  the  ,  meafure  of  the 
angle  at  D ,  and  P  L,  the 
meafure  of  the  complement 
of  the  greateft  angle  A  E  D ' 
to  a  femicircle.  And  for- 
afmuch  as  the  arch  M  N  is 
diftant  from  A  93  degrees, 
and  the  poles  of  the  arches 
ad  and  A  E,  namely,  F 
and  H-,  are  alfo  (  by  the  fe-  ■ 
cond  Propofiton  )  diftant 
from  the  fame  point  A  90 
degrees  ^  therefore  the  arch 
M  N  being  produced  ,  will 
pals  by  the  *poles  H  and  F. 

And  for  the  like  reafon,  the  t 

arch  O  C,  will  pafs  by  the  poles  F  and  G.  And  P  L  by  the  po'les  H 
and  G,  fo  making  the  triangle  G  H  F.  1  fay  then, that  the  lides  of  the 
triangle  G  H  F,  are  equal  to  the  angles  of  the  triangle  A  E  D. , 

For  the  quadrant  F  N  is  equal  to  the  quadrant  M  Hj  and  taking 

awav 


.  ^ 
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way  N  H,  wb'chis  con  men  to  tbem  both,  there  remains  the  fide 
F  H,  equal  to  M  N  which  arch  M  N  is  the  mcafure  of  the  angle  at 
A.  And  by  the  like  reafon  G  F  is  equal  to  C  O,  the  meafure  of  the 
angle  at  D,  and  G  H  is  equal  to  L  P,  the  meafure  of  the  complement 
of  the  greateft:  angle  A  E  D  to  the  two  right  angles.  And  in  like  fort 
we  may  prove  that  the  fide  A  E,  is  equal  to  M  P,  the  meafure  of  the 
angle  at  H  •,  and  E  D  equal  to  L  C,  the  meafure  of  the  angle  at  G  ; 
and  A  D  equal  to  N  0,the  meafure  of  the  complement  of  the  greateft 
angle  GF  H  to  180  degrees*  Therefore,  ^  great  circles  make 
by  their  inter fedions  a  triangle-,  &c.  which  was  to  be  f>roved. 

Corollary. 

Hence  it  is  evident ^  that  the  angles  of  a  fpherical  triangle, 
may  be  changed  into  Jidesy  and  the  fides  into  angles. 

y. The  three  angles  of  every  fpherical  triangle^  are  greater  than 
two  right  angles. 

The  demonftration  hereof  you  may  fee  in  Regiomontanus,  Pitifeus, 
Snellius,  and  others. 

If  a  fpherical  triangle  'have  one  or  more  right  angles  j  it  is: 
called  a  right  angledfpherical triangle-. 

9.  If  'a  fpherical  triangle  have  one  or  more  of  his  fdes  aua^' 
dr  ants,  it  is  called  a  quadr  ant  al  triangle. 

10.  If  it  have  neither  right  angle,  nor  any  fide  a  quadrant,  it 
is  called  an  oblique  fpherical  triangle. 

11.  If  a  fpherical  triangle  be  both  right  angled,  and  quadran- 
tal,  the  fides  thereof are  equal  to  the  oppofite  angles. 

For  if  it  have  three  right  angles, the  three  fides  of  it  are  quadrants^ 
if  it  have  two  right  angles,  the  two  fides  fubtending  them  are  qua- 
drants,  and  the  contrary -,1^1  have  one  right  angle,  and  one  fide  a 
quadrant,  it  hath  two  right  angles,  and  twm  quadrantal  fides :  all 
which  is  evident  by  the  Corollary  of  the  fourth  Propofition.  But 
iftwo  fides  be  quadrants, the  third  meafureth  their  contained  angle 
by  the  third  Propofition.  Therefore  for  the  folution  of  thefe  kinds 
of  triangles,  there  needs  no  further  Rule. 

To  thefe, we  may  add  three  PropoGtions  fet  down  by  the  Baron  of 

..  Merr 
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Merchi(lom,  in  his  Book  ot  the  ufe  of  the  admirable  Table  of  Lo¬ 
garithms  :  being  as  foiloweth.  ' 

12.  Two  oblique  angles  of  a  fgherkal  triangle^  are  either  of. 
them  of the  fame  kind  of  which  their  opp'ofite  fides  are. 

Therefore  knowing  of  what  kind  the  one  is,  itappeare  thalfo  of 
what  kind  the  other  is. 

If  Any  angle  of  a  triangle  he  nearer  to  a  quadrant  than  his 
oppofte  fde  :  two  (ides  of  that  triangle  (hall  he  of  one  kindy 
and  the  third  tefs  than  a  quadrant. 

14.  But  if  any  fide  of  a  triangle  be  nearer  to  a  cfuadr ant  than 
bis  oppofitte  angle,  two  angles  of  that  triangle Jhall  he  of  ono 
kindy  and  the  third  greater  than  a  quadrant. 

CHAP.  ir. 


of  the  frfl  fundamental  Axiom  for  fpherical  triangles :  and 
of  the  folution  of  right-  angled  and  quadrant al  triangles 
thereby,.  .  '  ■ 

PITISCV  S,  and  others  to  thefe  times,  for  the  folution  of  fight 
angled  fphericaltriangles  (notmedling  with  quadrantals)  have 
delivered  two  Axioms  •,  by  help  whereof,  two  things  given  ( belides 
the  right  angle  )  a  third  may  be  found.But  for  the  molt  part, the  fides 
of  the  triangle  muft  be  produced,  that  fo  there  may  be  divers  trian¬ 
gles  made  by  their  interfeftionsjconfifting  of  the  parts  of  the  firft,pr! 
of  the  complements  of  thole  parts  diverfly.  And  then  it.  muft  he  con- 
fidered,  to  which  of  all  thofe  triangles  one  of  the  faid  Axioms  may. 
aptly  and  immediately  be  applied,  for  finding  the  thing  required,  or 
the  complement  thereof.  But  the  honourable  Lord  Nepair,  amongft. 
many  excellent  Propofitions  by  him  framed  in  the  Doctrine  ofTrianr 
^Ifijhath  two,  which  we  intend  to  make  ufe  of,  as  fundamental  Axi« 
oms  for  the  folution  of  all  the  cafes  of  fpherical  triangles..  The  firft 
ferving  for  the  folution  of  right  angled  and  quadrantal  trianglesj;,. 
without  producing  any  fide,which  after  fome  preparation  thereunto,  , 
we  will  fet  down  with  fome  little  alteration,  anfwerable  to  .thenar., 
ture  of  the  Logarithms  now  in  ufe. .  . 

'  '  It 
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It  is  firft  to  be  underftood,  that  a  right 
angled  fpherical  triangle  hath  five  parts 
befides  the  right  angles  which  he  calls 
the  natural  parts ;  as  the  triangle  A  B  D, 
right  angled  at  B,  hath  the  fide  A  B,  the 
angle  at  A,  and  the  Hypothenufal  A  D, 
the  angle  A  D  B,  and  the  fide  D  B.  Three 
of  thefe  parts  which  are  fartheft  from 
the  right  angle, namely,the  angle  BAD, 
the  Hypothenufal  A  D,  and  the  angle 
A  D  B,  we  mark  or  note  by  their  com¬ 
plements  to  a  quadrant.  As  the  angle 
BAD  we  account  as  the  complement  of  the  fame  angle, and  fo  write 
eempl.  B  A  D ',  for  AD  compL  A  D  ^  for  A  D  B  compL  A  D  B. 
But  the  two  fides  D  B  and_A  B.  being  next  to  the  right  angle,  are 
not  noted  by  their  complements.  And  thefe  parts  thus  noted,  or  ac¬ 
counted,  he  calls  the  five  circular  parts  of  a  right-angled  triangle, 
Namely,  i  A  B,  2  compl.  B  AD,  3  compL  AD compL  A  D  B, 
5PB.  , 

Likewife  the  quadrantal  triangle  A  D  G  (  whofe  fide  D  G  is  a 
quadrant  (  hath  five  parts  befides  thc  quadrantal  fide.  Namely,  the 
.  -  fide  A  G,  the  angle  at  G,  the  angle  G  D  A,  the  fide  A  D,  and  the 
angle  DAG,  which  we  may  call  his  natural  parts.  But  three  of 
thefe  parts,  which  are  furtheftfrom  the  quadrantal  fide, namely,  the 
fide  G  A,  and  the  angle  G  AD, and  the  fide  A  D,  we  account  as 
the  complements  of  the  fame  parts,  and  fo  note  them  by  their  com¬ 
plements.  As  complement  G  A,  complement  GAD,  or  D  A  B 
(  which  is  all  one  )  complement  A  D.  The  other  tv;o  angles  A  D  G 
andDG  A,  being  next  to  the  quadrantal  fide, are  hot  noted  by  their 
complements.  And  thefe  five  parts  thus  noted  or  accounted,  he  calls 
the.five  circular  parts  of  a  quadrantal  triangle.  Namely,  1  comple- 

ment  A  G,  2  A  G  D,  3  G  D  A,  4  complement  A  D,  5  complement 
D  A  G  or  D  A  B.  ,  •  * 

Now  of  thefe  five  parts,  two  are  always  given  to  find  a  third  *,  and 
of  thefe  three  one  is  in  the  middk,  and  the  other  two.  are  extreams 
either  adjacent  to  that  middle  one,  or  oppofite  to  it.  As  in  the 
triangle  A  D  B,  A  B  and  A  D  lying  next  to  the  angle  DAB  are 
faid  to  be  ad/acent  extreams  to  A  j  and  for  the  like  realon,  the  an- 
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gks  BDAand  BAD,'  are  extreams  adjacent  to  the  h^pothenufal 

AD, and  f&are  AD,  and  DB,  to  D  *,  and  D  and  to  DB  j  and 

laftly ,  and  to  JB  ■,  for  the  right  angle  at  B,  is  oot  reckoned 

amon|ft  the  five  circular  parts.  So  alfo  JB  and  J>,  ate  faid  to  be  op» 

pofiteextf earns  to  the  angle  ADB,  becaufe  neither  of  them  are  ad.  ,! 

joining  tolt;  alfo  ;4and  AD,  are  oppofite  extreams  to  DB  |  AD 

andDjto  Dand  DB,  to  pBahd  ^Sto  AD.  , 

And  the  like  is  to  be  underftood  iathe-quadrantal  Triangle  DAG^" 

namely,  that  the  angles  at  D  and  Jy  are  extreams  adjacent  to  A  D  \ 

AD  and  JG,  to  J  \  A  and  Q,  to  AG  •,  AG  and  D,  to  G  G  and 

DA,toD,  and  in  like  manner  and  (7  are  oppofite  extreams  to 

AD  •,  G  and  D  to  |  D  and  AD,  to  AG  ^  AD  and  A)  to  G  A  and 

AG  to  Z). 

♦ 


i.>  Fundamental  hyi^lOyi.  ' 

-  \ 

T  «r  .  - 

Of  thefve  circular  farts  in  d  fphtrical  Triangle^  right  angled  of 
quadrantal,  •  ■  - 

,  '  >  A  ‘  ^  i  •  /  •  A  -  *  *  .  ^ 

J  ^  •  q  *  V  -  *• 

The  fine  of  a  middle  fart  with  Radius  j  is  equal  to  the  tangents  of  the 
extreams  adjacent  y  or  tO'^  the  fines  comflement  of  the  oppofte  exfg 


*  ) 


treams. 

Underftandingjby  fines  and  tangents,  the  artificial  fines  and  tan¬ 
gents,  thatis,  the  logarithms  of  the  natural  fines  and  tangents. 

As  Radiusj'to  the  tangent  of  one  of  the  extreams  adjacent  .^Ib  is  the 
Tangent  of  the  other  extream  adjacent,to  the  fine  of  the  middle  part.  - 

And, 

As  B-adius,  to  fine  complement  of  one  of  the^  oppofite  extreams :  fo 
-is  fine  complement  tfid  other  oppofite  extream,  to  the  fine  ofthe  ~ 
.raiddlepart.  '  '  \  ‘ 

The  demonftration  hereof,  he  hath  briefly  Ihewed  in  his  Book  of 
the  ufe  of  the  admirable  Table  of  the  Logarithms ;  and  we  more  fuV 
ly^atjthe  end  of  this  Book.  Therefore  we  will  here  only  illuftrate  it 
by.Txafnples,  as  followeth.  •  . 

.  In  the  right  anglfd  Triangle  ABD,.we  have  (hewed  before  how 
and  AD  are  extreams  adjacent  toi  the  angle  at  A ;  and  that  AD, 
as  alfo  the  angle  are  noted  by  their 'complements.'  Therefore  by ' 

G  this 
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this  Axiom,  the  fine  of  the  complement  of  the  angle  at  A.  added  to 
Radius,  is  equal  to  the  tangent  of  the  complement  of  AD,  ad- 
ded  to  the  tangent  AB,  which  we  imy  fs. 

briefly  exprefs  thus:  fc.  A  +  Radius 
1C.  AD  ■\’t  AB:  which  is  as  mu^  as  to 
fay,  fine  complement  A,  more  Kadii^,  « 
is  equal  to  tangent  complement  AD,  I 
more  tangent  AB ;  this  figO  4"  figiiifymg  - 
more ,  or  addition,  this  equality,  this 
^lefs,orfubfl:ra(flion-,  as  we  have  before 

noted  ^pon  the  third  Axiom  of  plain 
triangles. 


Now  admit 

AD  74  deg.  50'  •,  fc  9.43  30804, 
AB  32;^  io-<^999i35i 


Then  is 

.^7odeg.o3' 03" /£•.  9*5329939 
Radhts  ^  10.0000000 


19. 5329939  .  ^  19*53^9939 

Here  the  tangent  of  the  complement  of  AD,  being  added  to  the 
tangent  of  AB,  the  fum  is  1 9.5  3  299393fi9  ^Ifo  the  fine  of  the  comple- 
mem:  of  A,  added  to  Radius,  the  total  is  1 9.  5  3  299  39,  as  the  other 
and  here  the  angle  A  is  70  deg.  03',  oi'^  3  5"'-)  but  we  negleft'  the 
thirds.  Again  (  by  the  later  part  of  this  Axiom  )  the  fine  of  the  com¬ 
plement  of  the  angle  ADB,  more  Radius,  is  equal  to  the  fine  of  the 
angle  at -(4,  roorcthe  fine  of  the  complement  ofthe fide -^5,  which 
we  exprefs  thus :  fc  D-\-  Rad.--sA  -[-fc  AB  *,  which  may.  thus  ap-  . 

pear.  '  ■  '  ^ 


Admit  '  ■  '  Then  is 

-riyodeg.  03'  03"' J  9-973 125 5__P  54 deg.  11'  ^?>\fc9.-66g$’jz 
AB  51  32' 00" 9*793^3  >7  Radius  ^  ’  ic.ooooooo 


19.7669572  ^  .  19.7669572 

So  alfo  (  by  this  Axiom  )  in  the  quadrantal  triangle  ADG,  the 
fine  of  the  complement  of  the  angle  at  >4  more  Radius,  is  equal  to 
the  tangent  of  the  complernent  of  A3,  more  the  tangent  of  the 
complement  of  A.D  ',  which  we  exprefs  thus :  fc  A  ^-^"Rad,  ~~  tc  A3 
4- If  AD  which  may  thus  appear. ;  ,  "  4  ’  7 

’  ■  "  ’  4  .  I  *  ilife 
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I  s  DB \~  R^d  —  s  AD  \-  s  , A 
z  fcD  -  -  Rad-fc  AB-\-  s  A 
^  fcAD  1-  Rad' =  fc  D^\~fc  AB 
^JcAD\-Rad  —  tc  D  \-tc  A 
^  fc  A-\- Rad  —t  AB-\~tc  AD 
6  s  AB-\-  Rad  -tc  A  -i-  f  DB 


^C7  ?S-d.  iS'i iff  10.0999 13 5 _ A'^o  deg.  of  of  Jc  9.5320939 

AD  74  .50  tc  9.4330804  Rad.  10,0000000 

19-5329939  19-5329939 

And  the  like  is  to  be  underftood  of  the  reft,  as  by  this  Table  fol¬ 
lowing  may  appear. 

Or  in  ftead  of  the  fecond  ,  we  may 
lay  2  fc  A  - 1“  Rad  -  fc  DB  -I-  s  D 
And  in  like  fort  he  that  lift- 
eth,may  fet  down  the  equality  of 
the  fines  and  tangents  of  the 
other  fides  and  angles-,  and  fo 
there  will  be  10  of  thefe,  of  every 
of  which,  according  to  the  things 
given  and  required  he  may  make  3  cafes, and  fo  30  in  all,  anfwerable 
to  the  feveral  pofitions  of  the  letters  as  is  done  by  the  Honourable 
LordiVepWr;  If  inftead  of  the  equality  of  the  two  terms  on  the  one 
fide  of  theEquation,to  the  two  terras  on  the  other,  yon  would  exprels 
the  proportion  of  the  four  terms,  it  fufficeth  to'‘put  the  terms  reci¬ 
procally;  As  whereas  in  the  firft  it  is  faid  s  DB-f  Radius  ~  s  AD-x" 
s  A,  we  may  put  the,  terms  reciprocally,  and  fay,  as  Radius.,  to  fine 
AD,  fo  is  X  A  tos  DByOvas  Radius  to  s  A.,  s  AD  to  s  DBf 
putting  alwayes  the  term  which  is  fined  with  the  term  required,  for 
the  firft  number  in  the  rule  of  proportion, and  the  two  terms  that  are 
on  the  other  fide  of  the  Equation,  the  one  in  the  fecond  place,  and 
r  he  other  in  the  third  place  of  the  Rule  of  Three,  But  this  may  here 
fuffice  ;  for  to  thefe  may  the  fixteen  cafes  of  a  rjght  angled  fpherical 
trianele  be  reduced,  nanaely,  3  to  the  firft,  3  to  the  fecond,  2  to  the 
Std  2  to  the  fourth,  5  to  the  fifth,und  5  to  the  firth. 

As^admit  there  were  given  thehypothenufal  AJ?,  3ud  the  angle 
at  A  and  required  the' fide  DB-,  then  by  . the  firft,  fedng.that 
xAD  -f  jA,  is  equal  to  jDB  -[-Radius.  Therefore  if  from  the 
fum  of  the  fines  of  AD  and  A,  we  fubftradt  Radius,  the  reniainer  is 

thefiueofDB.r  ,  .  .  •  •  j 

Secondly,  admit  there  were  given  A®  and  DB,  and  required 
the  angle  at  A>  then  feeing  s  DB  -'l-Rad.  ==  s  AD  -\-  s  A ;  there¬ 
fore  if  from  xDB '4- Radius,we  fubftradx  AD,  the  remamer  is  A- 

G  2  Or 
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Or  thirdly,  if  there  were  given  DB,  and  the  angle  at andt^- 
f  qnired  the  hypothenufal  AD  *,  then  forafmuch  as  s  DB  -4-  Rotd.  = 
sAD  therefore  if  from  the  fum  of  s  DB  -[-  Rad.  we 

fubftrad  A,  the  rethainer  is  s  AD ;  and  the  like  is  to  be  underftood 
of  the  reft. 

For  if  from  equal  things' ^  we  take  equal  things^  the  remainers  are 
equal  .  ‘ 

Asif6-1-  10  be  equal  to  9  4*  7’  then  if  from  6-|-  lo?  that  is, 
from  16,  we  take  9,theremaineris-7„-,  or  ifwe  takeaway  7,there- 
mainer  is  gd-f.  -  '  •  "  ,  .  • 

So  alfo  in  the  quadrantal  Triangle  ylD3  (  whofe  DG  is  a 
qaadrant)£he  equality  of  the  artificial  fines  and  tangents  of  the  parts, 
is  fuch  as  here  appeareth,  .  ‘ 

J/  O’ -U  Rad if  A-|-  s  AD  And  to  thefe  6.  may  the 

2fc  kG-^  Rad  -fc  D'4  s  AD  16  cafes  ofa  quadrantal  Tri- 

3 A--Rad  =|£r  fi  D  angle  be  reduced,  in  fuch  fort 

Q  Rad  =  tc  AG  -J-  t  P  as  we  have  before  touched 
5 /e  AG  +  Rad  =  A  r  G  in  ^ right  angled  Triangles, 

'6fc  A  +  Rad  =  tc  AG  4-  to  AD  and  (hall  further  manifelt  in 

the  Table  following,  though 

we  do  not  in  all  placb  retain  the  fame  letters. 

Blit  becaufe  the  work  being  thus  ordered,  would  for  the  moft  part 
be  performejd  by  fubftraftion,  whereas  it  is  fomething  eaficr  to  add, 
than  to  fabftraft  *,  therefore  you  may  inftead  of  fubftradling  a  fine  or 
■  tangent,  add  his  complement  arithmetical,  whereof  we  have  before 
fpoken,  and  fo  the  work  may  be  conformable  to  thefe  Tables  fol¬ 
lowing-,  whereof  one  ferveth  for  right  angled  Triangles,  the  other 
for  quadrantal.  ,  f  . 

In  the  life  of  thefe  Tables,  you  are  to  mark  the  things  given  and  re- 
.  quired,  with  the  letters  in  that  Cafe  given  and  required  •,and  you 
muft  cut  off  from  every  fum,  Radius  or  1  in  the  firft  place  towards 
the  left  hand  5  for  indeed' j  :AB  ~\~t  A^  is  equal  t  DB  -f*  Radius j 
and  fo  of  the  reft  ^  except  where  you  have  the  complement  arith. 
cf  a  fine,  as  your  own  reafon  in  the  ufe  of  this  Table  will  direift 
you. 


A 


An  Exemplary  Tablei 

of  the  refotution  of  the 
feveral  Cafes  of  right  an-  v 
■  gled  fpherical  Triangles. 
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Operation  or  Equality. 


.5^ 


AE  AD 

dbI  a 


A  DB 
D,AD 


s  A  B  t  ^ 

A  ~  t 

DB 

I' 

i 

sc~A  B  t  s 

A  ~  sc 

D 

2 

sc  a\  tc 

AB  =  tc. 

AD 

? 

co.ar.sc  DB‘ 

A  —  s 

D 

4 

co.ar,  s  A 

'  s 

DBn  .f 

A  D 

5 

tc  Aft 

D  B  =  j 

AB 

6 

SC  A’ 

't 

AD-t 

A  B 

7 

s  AD' 

'  s 

A  —  s 

db' 

8 

/i:  A  D  f  ? 

A  -  tc 

9 

sc.  DB ' 

'SC 

AU—sc 

AD» 

lO 

^  AB  f 

tc 

D  E  Cl 

A' 

1 1 

CO  ar.  jr  A  B  f  sc 

A  D  CZ  5^; 

D  B 

12 

t  ,A  B t 

A  D  :z: 

A 

'8* 

CQ,ar.  5  A  D  f 

DB-  i  ■ 

A 

-* 

<4 

co.ar.  s  D  ' 

'SC 

A  —  sc  < 

DB 

7J 

tc  D  * 

^tc 

A^sc 

A  D 

i6 

In  all  thefe  Cafes,  the  angle  given  is 
marked  with  A  •,  or  if  none  be  gi¬ 
ven,  the  angle  required  is  marked 
with  A,  the  right  angle  withB,  the 
bypotheniifarwith  A  D. 


An  Exemplary  Table 

ofthereiolution  of  qua- 

drantal  Triangles^  one  of 

'  whofe  fides  is’ a  qaadrant  j 


c 


AG 
A  Id 

w 


A 

G 


4G 

G 

AG 

D 

\AG 

AD 

'd 

LG" 


G 


D 

iD 

AG 

D 

A 

Ad 


G 

AD 

G 


Operation  or  Equality. 

.  sc  A  G  f  t  A  t  .  G 
s  A  G  i  s  A 'czs  J) 
^  sc  A'f^t  A  tc  AD 

~  G  t  A  sc  I 

A  f  s  G  —  s  AD 
Aft  G  —  sc  AG 


co,ar>  sc 
CO*  nr*  s 
tc 


s  ■  ■  G  t  ^  A  G  f 
sc  h  Q  \  tc  ■  G  -  tc 
s  PiG  f  sc  G  —SC  A  D 

AGf^ 


D  =  r 

CO.  ar*  5  A  G  f  .f  D  —s 
CO.  ar.  sc  '  D  t  sc  AG  3  s 

tc  AGftc  AD  =  sc 
CO,  ar,  s  A  G  f  sc  AD  —  sc 


A  D 


\ag  .  ■ 


D  t  G  —  sc  A  i 

G  tc  D  —  tc  A  G  1 


ri 


in  all  thefe  Cafes,  the  quadrantal  fide 
is  marked  with  DG,  and  the  op. 

pofiteangle  with  A. 
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And  thus  we  have  fliewed  in  thefe  Tables, the  Equality  of  the  arti¬ 
ficial  Sines  and  Tangents  of  the  things  given  and  required  in  all  fuch 
ipherical  Triangles  as  have  either  a  right  angle,  or  oae  of  chciofides  a 
quadrant :  But  if  you  defire  the  proportion  of  their  natural  fines  and 
tangents  j  it  is 

0 

•  «« 

As  Radius,  to  the  firfl:  of  the  three , 
lo  is  the  fecond  to  the  third. 


Except  there  be  the  complement  arithmetical  of  a  fine,  for  then 

* 

As  that  fine  is  to  Radius  : 

fo  is  the  fecond  in  thefe  Tables  to  the  third. 

RxAmfle  of  right  angkd  Triangles.. 


V- 


1  Cafe,  s  AB  *,  - 1 A  t  D  B. 

Therefore,  as  Radius,  to  /  AB  *,  fo  /  A  to  ?  DB. 
5  Cafe.  Comfl.  A^ith.  s.  DB  ==  s  AD. 


Therefore,  as  ^  A  to  Radius  ^  foi  DB,  to  j  A  £>. 

^  '  And  the  like  is  to  be  undeflfood  of  all  thorefl:. 


A 


Which  that  you  may  the  better  j^rceive,!  have  here  added  in  ex- 
prefs  words,  the  Canons  or  Rulitdf  tfife  proportions  of  the  natural 
Sines  and  Tangents  of  the  things  given  and  required  in  every  of  'the 
1 6  Cafes  of  a  right  angled  fphcricali^Trian^le  (  afid  the  like  m  ight  be 
done  for  quadra  ntals  )  all  which  Rules  ( as  may  cafily  be  perceived' 
depend  upon  the  fundamental  Axiom  before  going,  and  theCorol 
lary  of  the  third  Propolition  of  the  fecond  Chapter  of  plain  Trian 

gles  •,and  here  the  fide  fubtending  the  right  angle,  we  call  the  hvna. 

thenufal,  the  other  two  containing  the  right  angle,-  we  may  call  fim 

ply  thefides  •,but  for  farther  diftindion,  wccali  oneof  th4conr.^ 

ingfidesf  It  matters  not  which)  the  bafe, and  the  other  the  ner 
pendicular.  *  i»'-Ai.ucper 
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II. 

\ .  The  perpe- 
idicular. 

2.  The  angle  at 
|the  perpendic. 

3.  The  hypo- 
thenufal. 

9 

4.  The  an?Ie  at 
the  perpendic. 

5.  The  hypo- 
thenufal. 

6.  Tne  bafe. 
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j4s  Radius^  to  the  (ine  of  the  bafe  :  fo  is  the  tangent  of  thi 

angle  at  the  bafe,  to  the  tangent  of  the  perpendicular, 

-/i  1,  Radius  y  to  fine  compl.  the  bafe :  fo  is  fine  the  angle  ai 

the  bafe,  to  fme.xompl.  the  angle  at  the  perpendic. 

As  Radius,  to  fine  compLthe  angle  at  the  bafe  :  fo  is  tang. 

compl.  the  bafe,  to  tang,  compl.  the  hypothemtfal. 

« 

fine  compL  the  ferpendicpiUr^  to  Radius :  fo  fine  compl 
the  angle  at  the  bafe^  to  fine  the  angle  at  the  perpend. 

As  fine  the  angle  at  the  bafe^  to  Radius :  fo  is  the  fine  0 
the  perpendicular  j  to  the  fine  of  the  hypofhenufaL 
As  Radius  to  tan^.  compl,  the  angle  at  the  bafe  :  fo  is  th^ 
tangent  of  the  perpendicular^  to  the  fine  of  the  bafe. 


/  7.  The  bafe  As  Radius  to  fine  compl.  the  angle  at  the  bafe  :  fo  is  the] 

_ _ \  tangent  of  the  hypothenufaly  to  the  tangent  of  the  bafe.] 

•5  ^  perpen-  As  Radius ^  to  the  fine  of  the  hypothenufal :  fo  is  the  fine] 

”  c  ^dicular,  of  the  angle  at  the  bafe^to  the  fine  of  the  perpendic.  * 

"7  / 9*  The  angle  at  As  Radius^  tofine  compl:  the  hypothenufal:  fotang,  the, 

^  ^  the  perpendic.  angle  at  the  bafe ^  to  tang,  compl.  the  angle  at  the perp. 


^3  - 

fxt  S 

iS:  r> 

G  S 

^  ^  .. 

^  E'es 

•*-  w  w  \, 

H 


•s 

I  o.  The  hypo-  Af  Radius  J  to  fine  compl.  the  perpendicular :  fo  fine  compl, 
Itheniifal  the  bafe^  to  fine  compl.  the  hypothenujal : 

J  I*  The  angle  Radius  to  the  fine  of  the  bafe  :  foa  he  tangent  compl. 
at  the  bafe.  of  the  perpendic.  to  tang,  compl.  the  angle  at  the  bafe. 


;  ^  *' 


f  \1.  The  per-  As  fine  compl.  the  bafe,  to  Radius  j  foftne  compl.  thehy- 
'^pendicular.  pothemfal,to  fine  compl.  the  perpendicular.  . 

13.  The  angle  As  Radius,  to  the  tangent  of  the  bafe:  fo  tangent  compl. 
at  the  bafe.  the  hypothenufal,  to  (ine  compl.  the  angle ’at  the  bafe. 

14.  The  angle  As  the  fine  of  the  hypothenufal,  to  Radius  :fo  is  the  fine 

at  the  perpend,  of  the  bafe,  to  fine  the  angle  at  the  perpendicular.  ■ 

t\  9  c 

<4  '  ^  .f  ^ 

1 5.  The  per-  As  fine  the  angle  at  the  perpendicular,  is  to  Radms’fo  fine 

pendicular-  compl.-  the  angle  at  the  bafe,to  fine  compl.  theperpendk. 

As  Radius,  to  tangent  compl.  the  angle -at  the  perpendicu- 

16.  The  hypo-  lartfo  tangent  complement  the.  angle  at  the  bafe,  to 

jthenufal.,  fine  complement  the  hypothenufal.  ' 

■  ■  And 
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^  •  • 

And  becflufeby  tbetlilrd  iPwp.  C%.  4ef  plainTriangleS)  . 

Ai  'thi  tAHgtni  «f  M  m'chf  ■ 

is  tothi  ttigsht  df  amthir  areh  t 
•  Jo  isihs  tafigefii  of  thi.em^lemiHt  6fthM 

utho  tmgm  of  thi  mmflmmt  of  thi  former, '■ 

And  by  the  Corollary  of  the  brft  Propojition  of  the  fame  €hnftt 

Radius  is  a  mem  proportional  between  the  tangent  of  an  arch) 
and  the  tangent  complement  of  the  fame  arch :  .  ,  • 

fo  that  as  Radius^  is  to  the  tangent  of  an  arch  ; 
fo  is  the  tangent  complement  of  that  archy  jo  Radius- 
Therefore  if  any  man  dehre  either  for  variety,  or  eonvenien- 
cy,  to  alter  the  Propofitions  wherein  there  are  Tangents,  he  may 
«afily  do  it.  ,  ' 

As  inftead  of  the  firfl  he  may  fay, 
ais  the  fine  of  the  bafe^  is  to  Radius:  fo  is  the  tangent  complement  of  thi 
angle  at  thebafc)  to  the  tangent  complement  of  the  perpendicular- 

Fdr  the  third. 

j4s  fine  complementnhe  angle  at  the  bafey  to  Radius: fo  is  the  tangent  of  the 
j'hafe)  to  the  tangent  of  the  hypothenufal. 

Forthefixth. 

j4s  tangent  the  angle  at  the  bafe ,  to  tangent  the  perpendicular  :  fo  is 
RadiuS)  to  the  fine  of  the  bafe.  ■  _ 

For  the  feventh. 

As  fine  ctmplement  the  angle  at  the  bafe^  to  Radius  :  fo  tangent  complement  ■ 
the  hypothenufal,  to  tangent  complement  the  bafe.  •'  -  '  H 

For  the  ninth, 

»  e 

.As  fine  complement  the  hypothenufal,  to  Radius:  fo  tangent  complemenf- 
the  angle  at  the  bafe,  to  tangent  the  angle  at  the  perpendicular. 

For  the  eleventh.  ' 

As  the  fine  of  the  bafe  is  to  Radius  :  fois  the  tangent  of  the  perpendicular  f 
to  tangent  the  angle  at  the  bafe.  :  .  .  .  \ h- r 

For  the  thirteenth.  ^  ■ -n  ' 

As  the  tangent  of  the  hypothenufaf  to  the  tangent  of  the  bafe,:  fo  is  RadiuSy 
to  fine  complement  the  angle  at  the  bafe.  ^  ^  ’ 

For  the  fixteenth.  -  '  •"-  ■  ^ 

As  tangent  the  angle  at  the  bafey  to  tangent  complement  the  angh  at  fbe 

perpendicular  : fois  Radius,  to' fine  complement  the  hypbthenufai.  ",  ■’ 

Many  .Other  ways  might  thel®  Propofitions  be  varied,  by  the  for.ev 

■“  faid 
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faid  Corollary,  and  third  and  fourth  Propofition  of  the  fourth  Cha¬ 
pter  of  plain  Trianglesj  and  not  only  thefe,  but  the  reft  wherein 
there  are  only  fines, are  varied  by  thefe,  and  by  the  fecond  propofiti^ 
on  of  the  fameChapter  •,  the  varieties  thencciarifing  being  very  abun" 
dant,  and  of  no  great  ufe,  1  rather  leave  to  your  own  practice  at  your 
ieifure  than  beftow  further  time  therein.  ^ 

C  H  A  P.  III.  -'"  v  ~ 

Of  the  Cafes  am  Q^eflions  incident  in  every  fpherical  triangle^ 
right  angled  or  quadrantal  in  general.  Jnd  of  the  examples 
of  the  jixteen  cafes  of a  right  angled  triangle  in^  particular. 

WE  come  now  to  give  examples  of  every  of  thefe  cafes  in  the 
refolutionoffome  Problems  of  the  Sphere.  And  fuppofing 
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the  Reader  to  be  already  acquainted  with  the  principal  circles  of 
the  Sphere  or  Globe,  we  will  forbear  their  definitions. 

Let  GMNB,  reprefent  the  meridian  of  the  place,  LK  the  Equi^ 
nodiai,  HP  the  Ecliptick,  the  points  of  Aries  and  Libra  •,  A  the 
North-pole,  O  the  South-pole,  A  O  the  axis  of  the  World,or  men. 
dian  of  the  Sun  at  fix  a  clock,  MB,  the  Horizon,  G,  the  Zenith, N,  the 
Nadir,  GN,  the  azimuth  of  Eaft,  and  Weft,  or  the  firft  vertical,  ED 
’  ’  ’  a  parallel  of  ddlination,  ADO, 

an  arch  of  a  mferidian  pafting  by 

the  center  of  the  Sun  at  hisrifing 

or  fetting.  AEO>  the  meridian  of 

the  Sun  being  in  theEaft  or  Weft 

azimuth.  AF  O  the  Suns  meridian 

being atF,GDN,  the  Suns  azimuth  at  his  rifing*  GCN,  the  Suns. 

azimuth  at  fix  ofthe  clock,,  GFN,  the  Suns  azimuth  being  at  F. 

« 


All  the  inward  arches  are  indeed 
(in this  kind  of  projeftion  )Elliptlcal, 
though  for  readinefs  fake  we  defcribc 
them  circular^and  fo  alfo  they  do  fuffi- 
clently  reprefent  the  things  intended* 


Here  then  are  feveral  Iphericaf  triangles,  fome  right  angled*. 

fome quadrantal,  and fome -oblique  angled...  ,  •  , 


Thus  the  right 
angled  Triangle 


r  the  Poles  elevation,  ^  .  , 

Ai3,  the  compl.  of  the  Sms  declination.  I  hke 

DB,  the  Sms  az-imuthfrom  the  North-^  romplemcntr, 
angicu  or  the  compUof  the  antplmde.  arc  made  the 

ABD,  right  an-  ^  D  AB>  the  hour  from  midnight  t  or  the  t*  Quadrantal  tri- 
gkdatB(fuppo-  j  compl .  of  the  difference  of  afeenfion,  ‘  " 

fmg  the  Sun  at  ^  eempL  of  the  Suns  angle  of 

D  3  IS  nia  c  o  |  angle  of  his  meridian  with 

'  •  ^  the.'Horiz.on. 


1 


angle,  GAD, 

and  the  right 
angled  triangle, 
YTD 


The.  right  angled 
Triangle  "V  FQ 
tight  angled,  at 


made  of 


r  'V'  F,  the  Suns. place f  or  diffance  from 
the  nearefi  Bqmno^ial  point,. 

Y  Q,  his  right  afeenfion.,  or  its  compl, 

liguv  ,  FQ^the  Suns  declination,.  . . 

Q  (  fupBofing^  arJ^le  of  the Sclittich  and  r  made  the  qu»- 

Q^'f  the  angle  of  the  Suns  meridian  \  ^  ^ 

witbthe.Edtp**^K‘  J, 


And  of  th^  fame 
parts,  or  their 
complements  is 


►  4-> 
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The  right  angled 
Triangle  R  Y  C, 
right  angled  at  R 
(  if  we  fuppofe' 
the  Sun  at  C}  is 
made  of 


The  right  angled 
Triangle  Y  S  E, 
right  angled  at  S 
(if  we  fuppofe 
the  Sun  at  E  ^  is, 
made  of 


Crtgonomettp. 


And  of  the  fame 
parts ,  or  their 
complements,  is 
made  the  qua- 
prantall  triangle, 
YGC. . 


-  Suns  declination^. 

CR,  the  Suns  height  at  the  hour  of  6. 

1^  the  Suns  azJmuth  froth  Eafi  of 
i  ^4  at  the  hour  of  6. 
rC  «  R,  the  Poles  elevation. 

.'^CK.the  angle  of  the  Suns  portion. 

the  Suns  declination.  -  And  of  the  Hke 

STtke  hour  from  6.  •  /?ompIcm«t?is 

v  L,  the  Suns  height  being  Eaft  or  IVeJr.  V  made  the  qua- 
'STE,  the  Latitude.  (  drantal  Triaa- 

SE'^tthe  angle  of  the  Suns  pofitien.)  YEA. 


'The 


The  oblique  angled 
triahgle  >4C7F,having 
liei^h§f.righCu-angle, 
tiiop-any  fide  a  qua¬ 
drant  (if  we  fuppofe 
the  Sun  atF  )  is  made 
of 
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GPiythe  complement  of  the  Poles  elevation^ 

FA,  the  complement  of  the  Suns  declination^  . 
'GFj  the  complement  of  the  ' Suns  height^  ' 

I'GAFj  the  angle  of  the  hour  from  Noon,  ' 

A¥G,  the  angle  of  the  Suns  pofition,  , 

FGA,  the  azimuth  of  the  Sun  from  the  north 
'  part  of  the  Meridian. 

'  Other  triangles  are  reprefented  in  this  Scheam ,  -  but  thefe  I, 
thought  good  to  note,  to  give  occafion  to  young  Beginners  to.ex- 
ercifethemfelves.  ‘  ‘i  -  • 

Now  we  will  (hewthe  folution  of  one  of  the  right  angled  trian^es, 
namely,  f4DBy  alfo  of  the  oblique  angled  triangle  yiGF,  whereby 
you  may  underftand  the  like  operation  in  all  others. 

r  itThe  amplitude.or  Suns az.i- 

The  Poles  elevation  and  hour  of  Sun- ^  muth  ofrifing  or  fetting  ; 
riling  or  fetting,  given  '■•,to'fiDd  The  Suns  angle  of  potion. 

' I,"  C  A. The  Suns  declination. 

Let  the  Poles  elevation  be  51  deg.  32'. 

The  hour  from  midnight  *  4.  ho.  40'  1 2". 

Which  converted  into  degrees  ,  is  70  deg.  03'. 

\  /  ■  > 

Cafe  l .  For  the  awplliude^  or  azimuth  of  rtfing  and fittma^  DB.. 

^  — t 

Say  ir  AB  -f  Rad  =  tc  A  - 1- 1  DB 

Here  inftead  of  fubftrading  rcvA,  we  add  its  compLarith..  which  i^ 
•A,  and  lo  work  as.followeth : 

Poles  elevatton^  AB  yi  deg.  32  s  AB  p.Sp^_74tf2 

hour  from  midnight  A  70  .  03  t  A.  10.4401146 

Suns  azimuth  of  ri-'V  _ _ _ 

fing  and  fetting  J  .  DB  S5  08  tDB  10.3338598- 
This  is  not  full  65  deg.  08' ;  but  wants  about  a  third  part  of  a  minute' 

or  xof  as  you  may  find  by  the  part  proportienaf  - working  as  we  have  be - 

fere  (IjewedyChap.  1.  Se£l;8.^  . 

And  th'ts  ^  deg.  oV'y  is'^be  complement  of  the  Suns  amplitude  from, 
the  Eafi  or  weft  northerly.,  or  the  ' Suns  azimuth  from  the  North  part  of 
the  Meridian,  becaufe  the  Suns  declination  is  Northerly ;  otherwife  it  were 
hit  azimuth  from  the.  South,  if  the  declination  were  Southerly '  ’  as  you 
may,  nnderfiand  by  the  foregoing  Scheam  turning  it  up  fide  down.  ^  ^ 
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jind,'V^herejt  is  fatd.  Hour ^  from  midnight  deg  ‘  it\iitoihc 
dirfoodythe^hoHrconyerted  into  deg,  and  min*\vhich  is  done  by  alloV^ing, 
15  degrees  for  an  hbur-t  and, one  degree' for  four  minutes ,  cftime<f\  and  i 
fnirMes  of  a  degree  for  one  minute  of  time^^c^  Or  jay  mg  by  the  Ruler 
of  Three-,  •//  one  hour,  or  60  minutes  j^ive  1 5  degrees,  what  gives  the' 

'  time  propofed'^  and  fo  the  contrary  \  tf  you  would  convert  degrees  into. 

hoursifay,  If  I degrees  give  one  hour,  or  fsO.Jfninutes, of' time.,  what 
~ gtve  the  degrees  propofed  ''  ' 

Note, that  for  your  eafc  in  refolving.. 
queftions,  whethea  in  plain  or  fpheri- 
cal  Triangles  it  will  be  expedient  fo 
mark  the  things  given  and  required,  as;  , 
in  this  example,  where,  the  fide '^5, 
and  the  angle  >4  being  given,,  are  eaeli,  , 
marked  with  a  da (h  thus  andthe 

fiderequifedX>5,with  an  ojorcy-  jy 

pher  thus,  o.  o  '  /  ;  ^ 

,(Z2Ski>  For  the  Suns  angle  of pofitiom^  , 

'•  '* : ,  Say,rr D A -f  *  AB* 

fhprpfnre  the  Ooeration  is  thus.  -  --  •  - -  -  ; 


V  ^  « 


/9‘79385I7' 
‘  9,p73i2?6 


\  V  .  r . 


e.. 


•  T  4-^ 

*  Ts 


•  -  -  i  - 

Therefore  the  operation  is  thus.  . 

Poles  elevation,-  JB  .$v  deg.  ' 31'  ‘sc 
'Hour  from  midnight  yo  s  -ji 

Suns  angle  of  pofition\  \  '  -  v  - ,  ^ - - 

:  is  the  complement  of FD  ‘  .35  '.*^.047^  "  sc  H  9-7669,553. 

W  hich  3  5  deg.  47  is  the  angle  of  the  Suns  pofition .. 

.  O  .  ?  .•  '■nr.g,.r-^  A  -T'.  '^V  ’A 

.  -  i.  ^  s.  »  i  •  ■  «*  I 

‘  Gale  ^ .  For  the  Suns ^decUriation. 

, , Say  sc  A  -1-  Rad  - 1 AB  -^  tc  AD.^  - 

(.Here  inftead  of  fubftrading  t  AB|^we  add'jts  compl^^arith.'.which  ■ 
is'fc  AB,  and  tbedike  is  to  be  under-ftobd  in' the reft.0^"  follow., 

Hwr  from  midnight  *3  A  'C/  ‘9.'^T30o‘90 

Poles  elevation  ,  AB  ^  51*  ..3  2.?^ 

Suns  declinationisyfs^^m'.^ 

the  complement  of  AD15  tc  AD  9^4330955 

Wbicb;is.deg.  iq'  is  the  Suns  declination  towards  the  North,  pole . 
(Tor  elevated  polc^bgcaafe  the  Hour  ,frdm  midnight  is  lefsthan  fixy^. 
.int  wer.e  more  than  fix,  the  declination  fliould  befoutherly.-,  as. 

is  evident  by  the  SQheam  before  going;toi:ned  upfide  dovirmw  v . v.  A-;.  \ 

■  /  u4fter> 
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^fter  the  form  of  thefe  three  examples  :  If  there  were  given  the 
amplitHsley  and  angle  of  the  Suns  pofition-,  we  might  find  the  Poles  ele^ 
vat  ion.)  the  hour  of  Sun-rifing  or  fettingy  and  the  Sans  declination :  and 
if  you  ufe  the  exemplary  Tabley  you  may  ufe  the  fecond  "Triangle  under  the  • 
Table.  '  ‘  ,  ■  •  . 

The  amplitude,  or  a^iimuth  Q^  The  angle  of  pofition. 

.  the  Suns  rifing  or  fectiDg,with*r  5.  7  he  Suns  declination. 
the  hour  given :  to  find  ■  c  9.  The  Poles  elevation* 

Let  the  a;^imuth  of  the  Sun  at  his  rifing  or  fetting  be  65  deg.  oS' 
from  the  North  *,  ♦ 

The  hour  ofSun-rifing  (  from  midnight  )4  ho.  40'  12", which  con¬ 
verted  into  degrees,  is  7©  deg,  03'. 


ClziQ  ^.  F&r  the  angle  of  fofitioh.  ■ 
ylzdmuthoftheSun'L  .  pB  65  deg.  o8'w. .  DB  0.3762257 

at  rifing  or  fetting  :  '  ' 

Hour  of  Sun-rifmg  A  70  03  sc  A  9«53  3ocpo 

jingle  of  pofition  compU  D  35  46  j  D  9.9092347 

This  /  £>,9.9092347,  gives  an  arch  or  .angle  of  54  deg.  14'  ^  which 

is  the  angle  that  the  Suns  meridian  makes  with  the  horizon ;  but 

the  angle  of  the  Suns  pofition  is  the  complement  thereof,  namely, 
35  deg.  46'. 

I  ' 

For  the  Sms  declination. 

Hour  of  Sunsmfing  A  70deg.03'.  co*  ar*s  h  .  o.oi6^n6± 

jizamuth  of  rifing  .  DB  65  .08  r  '  j  DB  9.9S77I4 

Suns  declwationcompl.  AD  15.  10.  AD  9.9846210 

Here  ( as  we  noted  before  )  the  arch  anfwering  to  f  AD  9.98462  lo 

is  74  deg.  50.' but  the  Suns  declination  is  the  complement  there 
of,  that  is  15  deg.  10',  and  fo  of  others. 

-  ~  „  Calc  o.  For  the  Poles  elevation.  . 


flour  ofSun^rifing 
Suns  azJmuth  ofriftng 


Poles  elevation  . 


f 


A  70  deg.  03'  tc  A 
X>®65  08  t  DB 

i  « 

33  s  AB 

\ 


9*5589854* 

10.3339712 


\ 


X 


f. 


9*8938566 

Thus 
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Thus  DB  being  65  deg.  o8',  we  find  AB  to  be  51  deg.  3  3' but,  if 
we  (hould  take  DB  to  be  but  65  deg.  07' 40"  as  before  we  found 
it,  then  AB  the  poles  elevation  would  be  but  51  deg.  32',  as 
before. . 

j4nd  (  after  the  form  of  thefe  three  examples  )  if  there  were  given 
the  Poles  elevation^  and  the  angle  of  the  Sufts  pofition,  xve  might  find 
the  hour  of  Sun-rifing.^  the  Suns  declination^  and  the  amplitude  or  azd- 
muth  of  rifing  and  Jetting. 

('].  The  Poles  elev'ation. 

The  Suns  dedinatibn,  and  the  hour  of  jS.  The  amplimdei  or  the  Suns 
theSuns  rifing  or  fetting  given  to  find  S  azimuth. 

ip.  The  angle  ofpofitient 

Let  the  Suns  dedination  be  1 5  deg.  10'  northerly. 

The  hour  of  Sun  rifing  4  ho.  40' 12",  ' 

Which  converted  into  degrees, -is  70  deg.  03';  ' "  ' 

Cafe  7.  For  the  Poles  elevation.,  ' 


Hour  of  Sm-rifing, 
Suns  declination  compl. 


A,  /yodeg,  04'  sc  h  9.5330090 
•AD  I5  10.  i'  AD  10.5669196 


Poles  elevation.  ‘  AB  51.  32  t  AB  10,0999286 

Cafe  8.  To_jindthe  Sms  azimuth]; 

Sms  declination  compl.  AD.  1 5. deg.  1  o'  s  AD.  s  9,98460,3  3 

HeurofSun-rifing  A  70'  oi' s  A 

Sms  azdmmh  from  the  north!  ■  ,  , 

part  of  the  meridian  ^  DB  .6%  ’*08  s  DB  9f9 57726c 

The  complement  hereof  24  deg.  52',  is  the  amplitude  of  the  Sun: 
rifing  and  fetting  from  the-Eaft  and  Wefl;  northerly, .  bccaufe  ths 
decUnationis  northerly,. 


9.9731236 


Cafe  9.  to  jinAthe  angle  of  the  Suns  fofiiioni 


"  vS 


T 


Suns  declination  compl., 
Hour  of  Sun  rifing. 


_  »  -  ^ 

AD  15  degi,  lo'jcAD,  ,  9,4176837 

A  '  "Jp.  ,  -  ,  Oy  t  A.  10.4401146 


6 1  c 


The  angle  of  pofition'cotnpU  D  3  5  . 47  ^  D,  9.8577985 


if 


Book  II 


,  V 

A  j  ^  i  ' 


n 


i  thf- form  of  thefe  three  exatn^ 

pies  (  if  there  were  given  the  Sans  declination, 
and'  the  angle  of  the  Sms,  pofition  at  his  rifing, 
we  might  find  the.  Sans  az.immh\the  Poles 
.elevation,  and  the  hoar  of  San-tifing,-  t 


'The  P<s\ss  chvztiOR.^ cind  Cio.Tne fans  decimation. 

plitude  of  Sun-rifing  or  fet  <  1 1.  of  San-rifing,  or  fet~ 

ting  given  :  to  find,.  „  C  ting.  ,  - 

»  '  '  '  '  •  ^  ; 

^  ‘  •  *  * 

Let  the  Poles  elevation  be  51  deg’  32V  "  1  : 

Suns  amplitude  of  fifing  and  -fetting  24.deg.  52'  northerly. 

lo^f o^find  t.he  Suies 'decimation,  ■ 

The  amplitude  istheX  r\o  ,  ,  _ > 

^complement  of  ^  ^  ^  Q^g.  52  /cDB >  9'^^3774'3 

Poles  elevation. 


AB 


51 


32  sc  AB  P"7y383  i7 
Suns  declination  compl.  kD  15  ‘  ^  10  AD  9.^76060 

This  declination  i54eg.  io'is  northerly,becaufe  the  am-plitude  pi 
ven  is  northerly  3  and  when  the  oiie  is  foutherly,  fo  is  the  othe? 

*  i.T<?/W/^e  hour  of Sun-rifing  and  fitting,  - 

PoUs  elevation f  AB5i'deg.  32'  jAB  ;  og 

Sms  amplitude  compl.  PB  24  52  Vr  DB  .  9]666o287 


Hour  of  Satfirifing  A  70 

« 'A*  -•i.’*-- •  -i  -* 


03  .  re-  -'^-A 


' ‘-!-9»5S97739 

Which  70  deg.  o3Vconverted  into  timci  is  4  ho;  40' 12"  wh;.!,; 

.  the  time  of  Sun.rifing  •,  but  if  the  amplitude  had  been  loVii-te.ri  ** 

by  the  firft  general  &heam  turned  upfide  do.wa.  evident  ^ 

‘  And  after  the  form  of  thislafi  example,  wemioUt  Um  ,u  r  1- 


Chap.  ni.  €rifionometi:i?* 

The  elevation  ofthePole,and7 12*  The  amplitude! 

declination  ofthe  Sun  given  ;c  1 3»  The  hour  of  Sun  rifing  ana 

to  find  ** 

Let  the  elevation  of  the  Pole  be  s  i  deg.  32', 

Sans  declination  northerly  1 5  deg.  i  o . 

Cafe  It,  To  fttdthe  Amplitude, 


AB  deg.  CO au  sc  AB  0.206 i6S$ 
jiD  15  10 


DB  24.  52  Jf  DB  9.6238520 


The  Poles  elevation f 
Suns  declination  compl. 

The  amplitude f  the  com-  T 
plement  of 

And  this  amplitude  24  deg. 5  2*  is  norther'  ^ 

ly,  bccaufc  the  Suns  declination  is  nor¬ 
therly:  That  is,  the  Sun  rifeth  24  deg. 

<  2'  to  the  northwards  of  the  Eaft,  and 
lets  as  much  to  the  northwards  of  'the 
Weft  .When  the  declination  is  foulbetii 
ly,  the  amplitude  thus  found  is  fouther- 
ly,  as  may  appear  by  the  firft  general 

Scheam  turned  upfidedoA  n.  '  ,  j 

marSVfaSg  theTaiUtionof  the  ^mpafcwhich 
'A  ne-  after  this  manner,  if  you  do  it  by  the  Com^fs*  ,  a- 
SuDDofing  the  circumference  or  outermoft  edge  of  the  card  or  fiie 

nf?hc  Corners  to  be  divided  into  3  60  degrees, and  the  points  of  the 
m  placed  diredly  under  the  Flower-de  luce  or/.North 

il^  Sh  points:  youaretoibferveatSun-riringor{ettmg,how  ma- 

nv^dS?e«1:he  Sunis  from  the  Eaft  or  Weft  points  of  the  Compafr, 

^..differcnc  ,  .  ^  , 

Smplc,  admit  1  find  the 
miiates:notthetly,  then  1  know  that  the  Snn 


degrees,  s 
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almoft  25  degrees  from  the  Weft,  to  the  Northwards,  but  obfervinS 
at  fun-fetting  with  tny  compafs,  admit  I  find  it  to  fet  but  19  degrees 
from  the  Weft-point  ofmy  compafs  to  the  North  wards, then  hereby 
I  gather  that  the  variation  of  my  Compafs  is  almoft  fix  degrees.  And 
thus  yoq  may  find  how  much  the  variation  of  the  Compafs  isc  Now, 
To  find  which  way  the  Cowpafs  varieth. 

If  the  degree  of  the  Compafs,  which  Ihould  direftlyrefpedl  the 
Sunathisrifingor  fetting  f  namely,  the  degree  of  amplitude  found 
as  before )be  more  towards  the  right  hand, than  the  Sun-rifing  or  fet¬ 
ting,  the  variation  is  Eafterly  \  but  if  it  be  more  towards  the  left 
hand,  the  yariation  is  Wefterlyv  becaufe,when  a  mans  face  is  towards 
the  North,  the  Eaftis  on  his  righthand,  and  the  Weft  on  his  left. 

As  in  this  Example,  I  find  by  the  amplitude,  that  the  Sun  Ihould 
fet  almoft  25  degrees  from  the  Weft  point  of  my  Compafs,  norther¬ 
ly,  but  fetting  the  Sun,  I  fee  that  the  25  degrees  of  my  Compafs  is 
mo  re  towards  the  right  hand,  than  the  place  of  Sun-fet  j  therefore' 
I  conclude,  that  the  variation  is  Eafterly. 

And  thus  is  ihe  variation  of  the  Compafs  found  to  be  almoft  6  de¬ 
grees  Eafterly,  fo  that  the  North  point  of  the  Compals  Ihews  not  the 
true  North,  but  points  almoft  6  degrees  to  the  Eaftward  of  the 
North,  and  confequently  all  the  other  points  of  the  Compafs  dired: 
more  towards  the  right  hand  than  they  Ihould  do,  almoft  by  6  de¬ 
grees  \  and  the  like  in  all  points  is  to  be  underftood,  if  the  obferva- 
tion  had  been  made  at  Sun  riling. 

Note*  It  is  fitteft  to  make  thefe  obfervations  when  the  Sun  feems 
to  be  a  little  above  the  horizon,  namely,  when  the  lower  edge  of  the 
Sun  feems  almoft  to  touch  the  horizon,for  then  the  Sun  is  in  the  hori 
zon,tboughbyreafonofhis  refradion  and  parallax  hefeem  tob^ 
above  it. 

■>  ■ 

•  t 

Cafeij.  To  find  the  hour  of  Sm-rifing  and  fetting. 


Poles  elevation  ’AB  5 1  deg.  32'  t  AB 

SuHs  declination  compU  AD  15  10  tc  AD 


10*0999135 
943  50804 


Hour  of  SHti^riftng  A  70 

This  70  deg.03'  converted  into  time 
time  of  Sun^rifing  after  midnight'-. 


03  sc  A 


,  is  4  ho*  40^  1 2*^,  is  the 
but  if  the  declination  had  been 


32.9939 


foutherly 
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fbutherly,  this  4ho.  40'  12",  thus  found,  had  been  the  time  of  Sun- 
fetting'after  Noon,  as  may  appear  by  the  general  Schcara  turned 

upfidedown.  , 

And  nfter  the  form  of  this  lafi  example,  if  there  were  gtvetf  the 

azjmuth  of  the  Suns  rifing  or  fetting,  and  the  Suns  declination,  we  might 

find  the  angle  of  the  Suns  meridian  with  the  horiz.on  :  or  the  Poles  ele^ 

vation,  after  the  form  of  the  lafi  but  one.  • 

Cafe  1 4.  The  Decimation  of  the  Sun,  and  his  azimuth  of 

riling  and fetting  given :  to  find  the  hour. 

Let  the  Suns  declination  be  1 5  deg.  1  o',  northerly,  ■ 

His  azimuth  at  his  rifing  or  fetting  65  deg.  08',  from  the  North. 

To^find  the  hour. 

Snns  declinat,  compL  AD  1 5  deg.  10*^0.  s  AD  0.0 1539^7 
Smsazimath  DB  65  08  s  DB  9*9577455 

Hour  of  Sun  rifing  A  79.  03  sA  9.973142a 

Which  70  dee.  03*  converted  into  time,  is  4  ho.  40  12,  the  hour  ot 
Sun  rifing:  but  if  the  declination  had  been  foutherly,  this  arch 

thus  found  had  been  the  hour  of  Sun-fetting.  .  /  •  , 

And  after  the  form  of  this  example,  if  there,  were  gtvenf  as  tn  the 
thirteenth  Cafe)  the  latitude,  and  Suns  declination,  we  might  find  the 
angle  of  the  Suns  pofition,  or  the  complement  thereof,  which  ts  the  angle 

of  the  Suns  meridian  with  the  horizon. 

The  hour  of  Sun- rifing  or  fetting,  and  the  angle  C  'i$.The  amphtude. 
of  the  Suns  meridian,with  the  horizon  given:.J  16.  The  Suns  de^ 
to  find  ,  „  ^  clinatien. 

Let  the  hour  of  Sun- rifing  be  4  ho.  40%  1 2",  ^ 

Which  converted  into  degrees,  is  70  deg.  0  3'-  ^ 

The  angle  of  the  Suns  meridian  whh  the  horizon*  .54deg.  13  . 

.  .  ' 

I 

•  ^ 

a 

.  -  ■  •  *  r  * 

Cafe  I  To  find  the  Amplitude,  ' 

An^li  of  meridian  and  horizon,  D  54^®8*  co,ar.s  D0.O908539 
Hour  of  Sun  rifing,in  deg,  A  70  03'  Jjc  A  9.5330060 

Amplitude  edmpl,  DB  24  5^ 


rcDB  2.6938^29 

Cafe 


6% 


trigonometry 
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i  •  I 

Cz(ki6»  To  find  the  Sms  declination. 


'\ 


t 

jingle  of  merid.  and^orizjenT)  54deg.  ij'/cD 
Hoht  of  Sm~nfing  A  .  70  o^tc  h 


9.8578031 

9.5598854 


Sms  declination  comfl.  AD  15  .  ,10  sc  AD  9.4176885 


) 

Which  declination  15  deg.  10  min.  is  northerly,  becaufe  the  hour  of 
Sun-rifing  is  before  fix  '.'.otherwife  the  faid  hour  being  after  fix, the 
declination  fbould  be  foutlierly. 


%  ^ 


^  • 

.  ■  jind  after  the  form  of  the  lafi  Cafe  bat  one^  we  may  by  the  fame  things 
given  find  the  Poles  elevation.  ^ 

jind  thus  it  is  evident,  that  of  the  five  circular  parts  of  this  right 
angled  fpherical  triangle,,  namely,  of  the  two  oblique  angles,  the  two 
fides,andthe  hypothenufal,  there  may  be  framed  30  Problems  or  ^e- 
fifons  of  the  Sphere,  and  thefe  30  Problems  are  reduced  to  iS^es, 
and  the 16  Cafes  to  that  one  fundamental  jixiom  before  fetdown^  and 
the  li\e  is  to  be  under fiood  in  other  right  angled  fpherical  triangles. 

The  Jam  zoquefiions  might  alfo  have  been  moved  andrefolvedin  the 
.quadrantal  triangle  jiGD,  and.  they  are  alfo  reduced  to  16  Cafes,  and 
thefe  16  Cafes  to  the  aforefaid  - fundamental  uixiom.  Of  which  things 

having  before  given  fufficient  light,  we  will  leave  the  prallice  thereof  to 
the  induftricHs  Reader.  ^  ' 

,  ^  '  tJoere  ts  a  quefiion  propofed  in  a  rioht 

angled Jphertcal  mangle,  to  mark  it  with  the  Letters 

B  at  the,  right  angle,  and  AD  to  the  hypothenufal  3  .r  if  ,>  1/^  ^ut 

drantal  mangle,  fet  DC  to-  the  quadr ant aP  fide,  and  A  at  anole  there., 
to  oppofite.  •  '  _ 

■  AsifC  inty  gen^pheam,f  thp^^^^^ 

refolve  the  mangle  yi^ht  angled  at  J  pm  for  X,  A  for 

B,  and  for  F,  D,  asm  the  firfi  of  thefe  triangles:  or  L  put  for  F 

f^r  £1,,  B,  aneifor^s  D,  as  in  this  fecond  triangle.  ^  ^ 


. '  y'  J  ..  . . 
'  ■  < 


r 


(]»  *  V  , 


V 


.  S.-»  v. 


C  ' 


u 


■H 


u  ■■ 


.i 


J 
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In  thii  ir  'tan^c ^  In  this  fecond  tri^n^le* 

A,  is  the  Eejuinociial  point  of  Y  ttnd  which  in  this  fccond\^^ 

triangle  is  5 

A  B5  is  an  arch  of  the  E^^inoUlal^  which  in  the  fecond  is  D  B. 
D  Bj  is  an  arch  of  the  Sans  meridian^  which  injhe  fecond  is  A  B. 

And  thus, 

A  D,  is  the  Sans  place  or  diflance  from  the  neareft  Bejuino^iali^ 

pointy  which  in  the  fecond  triangle  is  aljo  * 

A  Bj  is  the  Suns' right  afeenfion  from  the  near ejl  Equino^ial  g 

‘  pointy  which  in  the  fecond  triangle  is  ^  ^  »  * 

'  D  B,  is  the  Sms  declinationy  which  in  the  fecond  triangleis  A  B. 
A,  is  the  angle  of  the  EcliptickjwiththcEijHinoIHaly  which  in  the 
fecond  triangle  is  o" 

is  the  angle  $f  the  Suns  Meridian  with  the  Ecliptickj  which  in\^^ 
the  fecond  triangle  is 

,  .  jind  any  two  of  thefe  being  giveny  we  may  fnd  any  third  required 
and  fo  frame  30  federal  queftionsy  every  of  which  in  one  of  theje  triaugles^ 
will  be  conformable  to  the  exemplary  table  of  fight  angled  triangles  before 

fetdown.  '  '  ’  •  . 

j4ndthe  like  is  to  be  underflood  in  the  other  two  triangles  before  mentio¬ 
ned'^  Y  C,  and  Y  S  E:  fo  that  in  thefe  four  right  angled  triangles^  you 
may  frame  120  queflions  of  the  fphere^  and  their  refolutiens.  And  the 
like  you  may  do  in  their  quadrantah:  all  which  I  leave' to  your  own  prd- 
clice^  deflring  to  ufe  as  much  brevity  as  conveniently  Imay.  ,  " 

And  thus  much  touching  the  refolutionof  fuch  fpherical  triangles  as 
'either  right  angled  or  quadrantal  v.  Now  we  come  tothofe  that  are  obliqucy 
which  have  1 1  CafeSy  ten  whereof  doalfo  depend  upon  the  frfl  general  /i.vi- 
ome  afore-going y  and  might  be  thence  deduced,  ^ut  that  all  things  may  be 
the  more  tafleand  perflicuotUy  we  will  lay  down  two  Confdiaries  following 
of  the  faid  firfl  Axiom^  after  we  have  declared  in  general  the  Cafes  of 
an  oblique  triangle.  ..  Ch 
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Of  the  Cafes  and,  Q^e ft  ions  incident  in  every  oblique  fpherical 
Triangle  in  general :  and  particularly  of  thofe  two  Cafes 
wher ein  t he  things  given  and  required .  are  oppofttes, 

'  •  '  '  ■  I  ' 

I 

TO  the  intent  the  application  of  theDoarine  of  Spherical  Tri¬ 
angles  may  be  the  better  underftood,we  will  hcrefas  we  have 
before  in  right  angled  Triangles  )  give  examples  of  the  feveral  Ca- 
KS  of  an  oblique  Triangle  in  the  adual  refohjtion  of  fome  known 
TnangleoftheSphere.  And  we  have  before  noted  in  the  general 
^neam  of  the  Sphere,  Chap.  3.  that  1/4GF  is  an  oblique  angled 
Triangle,  ^t  us  fuppofe  the  firit  of  thefe  Triangles  following  maik- 
ed  with  -dD£  to  be  the  fame(  where  we  change  the  Letters,  not  of 
any  necelfity,  but  for  the  better  conformity  of  all  the  examples.  )So 
that-.^  here  may  be  in  place  of  ^  there :  namely,  at  the  Pole  of  the 
world  :  X)  here,  in  place  oft?  there,  namely,  at  the  Zenith ;  and  E 

here,  inplaceofFthere,.namely,attheSutu  Thenis, 

the  complement  of  the  Poles  elevation,  or  the  diftance  of  the 

-  Pole  from  the  Zenith.  ■ 

the  complement  ofthe  Suns  declination,  or  the  diftahee  of  Vhi- 

Sun  from  the  Pole. 

Zem°th Suns  diftance  from 

the  angle  of  the  hour  from  Noon,  or  the  anele  of  fli*-  j- 
oftheSun,  with  the  meridian  of  the  place.  ^ 

£,  the  angle  of  the  Suns  pofition  in  refped  of  the  PoJp  ar,«i  7  •  l 
A  the  Suns  azimuth  from  the  North  part  of  the  meridian. 
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Aad  any  three  of  thefe  being  given,  the  other  three  may  be^njid. 

So  that  of  thefe  fix  parts  conferred  together  there  arife  in  thlPTri- 
angle,  and  fo  in  others,  Sixty  Queftions  or  Problems  of  the’  Sphere: 
which  are  all  reduced, to  iz  Cafes,  the  refolutiop  whereof  we  intend 
now  to  fliew,  and  cxemplifie  in  this  Triangle,  and  withall  to  point 
out  the  faid  Sixty  (^eftions  here  incident,  referring  every  of  them  ' 

to  their  proper  Gales;  ~ 

And  that  thefe  Sixty  Problems  may  be  the  more  conformable.to 
the  1 2  Cafes  whereunto  they  are  referred,!  nitf  tltis 

pie  fix  feveral  ways:  that  fo  the  things  given'and  required  in  every  of 
thefe  Triangles  be  ndt|t  by  the  fame  Letters,  as  are  ufed  in  the  Cafe  ^  •• 
and  Example  whereunto  that  Problem  is  referred  j  whereunto  I  am  ■ 

the  rather  induced,  by  the  example  of  the  honourable  Lord  Nepair 

in  his  .12  Cafes  of  an  oblique  Triangle,  fet  forth  .in  his  Book  of  the 

Conftrudion  of  Logarithms.  " ;  ^ 

.  But  every  man  is  at  liberty  to  do  herein  as  he  thinks  good,for  the 
Rules  are  general,  howfoever  the  Triangles  or  their  parts  are 


them  particularlv,  laving  for  the  two  .firft  .Cafes  this  ground 


Confe<n:ary 


I 
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Confedary  I. 


r 


'  r  .  ■ ' 

In  Alt’fpher icAL_Tr tangle  s :  The^wes  of  the  fides^^to  the  fines 
of  their  ofpojite' angles,  are  dire^ly  proportional. 

!>•  -■  ^  i 

Thi^isj  In  thefirfl  i)f^th(rforegoing  Triangles^  the  fine  of  one 
fide  is  in  proportion  to  the  fine  of  his  oppofite  angle  at  j4’.  fo  is  the 
fine  of ifimther.  fide  AD, the^  Jineof  his  oppofite  angle  at  and  the 
li\e  is  uhelitnderftoodin  the  fecond  Triangle,  and  fo  in  the  ref. 

iV<?ff  /We  fpeakhere  of  natural  fines,  as.  ulually  wherefoevcr  we 
fpeak  ©f  the  propordbn  ofjfines  and  tSigents,  we  mean  of  the  natu¬ 
ral  fines  and  tangents^  an^4^}iere  we  Ipcak-  of  the  equality  of  fines 
and  tangents,  we  mean  of  the  artificial  fines  and  tangents,  that  is,  of 
the  Logarithms  of  the  natural  fines  and  tangents  t  For  where  there  ts 
an  e^Mlity  of  the  artificial,  jbere  is  a  reciprocal  proportionality  of  the 

nafmm  as  is  evident  by  the  of  3  Prop,  of  2  Chap,  of  Plain 
Us.  '  ^ 


/ 


Conftruft.  .Now  toughing  this  ConfeClary,  let  AD  E  be  an  ohlictHe 
angled  triangle  ",  Jf  then  m  let  fall  the  perpendicular  DB,  if  is  re- 
folved  into  two  right  angled  triangles,  JDB,  and  EDB. 

•  %  I, 

V  Demonfr.  wherefore  by  the  fundamental  jixiom  of  rioht  anoled 

the  perpendicular  BD  f<^r  phe  middlt part,  and 
AO  and  A  for  hts  oppoftte  extreams,  in  the  trmpgle  ABB  fund  ED 
and  E,for  hts  oppoftteextreams,  in  the  triangle  E3'B,  then  ’ 

Rad -\  -s  DB,  is  equal  to  s  AO -  \~  s  A,  alfo 

)  Rad  -j- -j  DB  is  equal  to  s  ED  -f  s  E.  ■ 

But  things  that  are  equal  to  one  and  the  fame  thing,  are  equal  one  to 
another  v  therefore  s  AD  ^  A,  is  equal  to  s  ED  -\~  s  E  There  fn 

■  by  the  Coral .  of  ^  Prop.  2  Chap,  of  Plain  Triangles  the  proportiIn  Z 
ihetr  natural  fines  is  reciprocal,  thus:  '  ^  portion  of 

As  the  fine  of  ED.  is  to  the  fine  of  the  angle  A : 

A  j  )  rf  ^^i^o  the  fine  of  the  angle  at  E. 

Mheme  may  two  Cafes  in  an  oblique  triangU  be  refolved,  ^s 

Cafi 
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» 

Cafe  1,  Two  angles,  with  a  fide  oppofite  to  one  of  them  given  i 
<  to  find  the  fide  oppofite  to^  the  other.  ■  , 

As  in  the  fecond  oblique  Triangle,  Let  there  be  given 
The  Sms  az,mutb  from  the  North  DAE,  107  deg.  3  6* 

whofe  compl.  to  1 80  deg.  being  the'l  g  ^  ^ 

Sms  azimuth  from  the  Southf  US  * 

Tne  hour  from  noon^'i  ho.  i'X  S6  26 

which  converted  into  degrees.^  isS 

Tne  Suns  height  being  the  complement  of  AD,  32  28 

And  let  there  be  required  the  Suns  declination,  which  is  the  com¬ 
plement  of  E  D.  . 

jisthe  fine  of  the  hour  from  Noon^  s  E  ^6  d.  26%  co.ar.  0. 0792283 
to  thefihecompl.of  the  Suns  height",  s  jtiD  <^""1  32  ,  9.  9 26 1 9 00 

fo  the  fine  of  the  Suns  azimuth,  s  A"j2.  24  9*  979*79® 

to  the  fine  of  the  complement  of  the-t^j^j^  -  9.9845981 

Sms  declination;  •  ' 

Whereby  the  Suns  declination  appears  to  be  1 5  deg.  10'. 


B 


/  VA 


A  I> 


£  A 


'  :  .  -  Another  Example  of  this  Cafe.. 

Let  there  be  given  in  the  fifth  Triangl^ 

The  Sms  azimttth  from  the  North,  whofe  D  b  A, 

complement  to  180  degrees,  is^  e  b  U, 

The  hour  from  Noon  A  3  ho.  45*  44  > 

which  converted  ittto  degrees  is  - 

The  Sunt  declination,  the  complement  of  A  D 

K 


107  degr  3<i‘ 
72  24 

56  .  26 

15  13 

And 


f 
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And  kt  there  be  required  the  Suns  height, being  the  compl.of  ED. 
Js  the  fim  of  the  aummh,  sE  iideg.  24  co.  ar.  0.0208202 
to  fimcomtUthe  Suns  decline ,  s-^D'j4r  S®  9*9  4 

fo  the  fine  &f  theho.fromnoon^  s  A  9*9^^17^1 


to  fine  compl.  the  Suns  height .  s  ED  57 

Whereby  the  Suns  height  appears  to  be  3-2  deg.  28  min. 

'  Note.  By  the  mitation  of  either  of  the fe  examples,  there  may  four 
ether  meflions  in  this  Triangle,  and  jo  of  any  other,  be  refolved. 

As  If  (in  the  frit  triangle)  there  be  gwen, 

The  hour  of  the  day,  the  angle  of  the  Suns  pofuson,  and  the  height  of 

the  Pole :  to  find  the  height  of  the  Sun.  ‘ 

4.  If  there  were  given  in  the  fourth  Triangle,  j  ,  ,  -r 

The  hour  of  the  day,  the  angle  of  the  Suns  pofitm,  and  the  height  of 

the  Sun  :  to  find  the  height  of  the  Pole. 

5.  If  there  were  given  in  the  third  triangle. 

The  Sunsazdmuth,  and  angle  of  pofition,  and  declination,  to  find  the 


elevation  of  the  Pole.  r  ■  ,  .  ,  .  ^  , 

If  there  were  given  in  the  fixth  triangle, 

^e^s-^muth,  and  anglfiof  fo'fition,  and  the  Poles  elevation ;  to 

findlthi  Sutif  d^'iination.  / 


ye  ■%», 


.  ••tr.-n'*  ~  *4-' 


Cifc  2.  Tiw  rvithafpdngle  opfoju^.tome, 
to  find  the  angle  'oppbfite  to  the  other-*  -  . 


given 


fet  t&re  be  given  in  th? Second  oblique  triangle, 

ThiS^s  height  Above  the  horinon'i  -comph  ^  A  D  -  3  2  deg.  2  8' 

TU/^uns  declination  northerly,  compl.^^^^  ^  *5  10^ 

TheSHnsaz.imHthA  ioTdegr:^6m^-^^^^^  forA-  72  24 

, '  And  let  there  be  required  the  hour  fro®  Noon  E. 

As  fine  compl.  the  Suns  declinat.  J ED  74  deg.  50'  co.  ar.  0.0 153967 
to  the' fine  of  the az.imuth  ■,  7^  ‘  24  9'979r798 

fo  fine  compl.  the  Suns  height,  jAD  57  32  9.9261900 


to  the  fine  of  the  ho.  from  Noon.  jE  5^  .  9*9207665 

Which  56  deg.  26  min.  converted  into  time,  is  3  ho.  45' 44",  which 
in  the  forenoon  is  14'  16"  after  8  of  the  (;jl<j^ck,  but  ia  the  after- 
.  noon  45'  44"  after  three  of  the  clock.  ; , 

i  -  ^  .  '  '*>«,'  V 

.  Note. 
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Note.  'The arch  or  angle  an fxvtring  to  9.9207665,  is  not  fall  56  deg. 
26  min.  bht  wants  almofi  a  fifteenth  part  of  a  minmcy  or  four  feconds  *, 
but  for  the  more  facility  and  readinefsy  it  fie  all  fufiice  to  give  the  exam¬ 
ples  to  A  minute  *,  fuch  as  defire  more  precifenefs^  may  do  as  we  have 
fi]ewed\inthe  fecondChapter  of  PlainTriangles,  Seft.  8. 


£  A 


Bed 


A  £ 


/ 


Another  Examfk  of  this  Jecond  Cafe. 


'  t 

Let  there  be  given  in  the  fifth  triangle, 

The  Suns  declination  northerlyy  complement  AD  15  deg.  ic/ 

The  Suns  height  above  the  horizon ,  complement  E  D  3  2  28 

The  ho*  from  noony'i  hoy  AAr^'^bich in  deg.  is  A  56  _  26 

And  let  there  be  required  the  Suns  azimuth  E. ,  .  > 

Proportion. 


As  fine compl.  the  Suns  heigbty  jED  57  deg.  32' c«.  0.0738100 

to  the  fine  of  the  hour  y  s  A.  56  26-  9-9^0771.7 

fo  fine  compl.  the  Suns  declinat.  j  AD  74  _  50  9*904603.3 

to  the  fine  of  the  azimuth  jE  72  24  99791850 

Which  72  deg.  24  min.  is  here  the  Suns  azimuth  from  tneSouth,  the 

complement  whereof  to  i8o  degrees,  is  107  deg.  36  min.  the  Suns 
azimuth  from  the  north. 


K  2  .  . 
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By  imitation  of  eithtr  of.  thefe  examples,  there  may  four  other  qaeJ 

'  JHom  in  this  triangle,  and fo  of  any  other  berefolved  :  jdst 

z.  If  there  were  given  in  the  frfi  triangle,  ,  ,  .  j  i  i 

^the  Poles  elevation,  the  Suns  height  above  the  horizon,  and  the  hour 

from  noon',  to  find  the  Suns  angle  of pofition. 

4.  If  there  were  nven  in  the  third  triangle,  ,  r  r  • 

The  §uns  declination,  the  Poles  elevation,  and  the  Suns  angle  of  pojiuon  ', 

tofindthe  Sttni  azimuth.  ^ 

'  e  Tf  there  wtregiven  in  the  fourth  tnangie,  y;  ' 

Tne  Suns  height  above y he  horizon,  jhe  Poles  elevation,  ';  and  the  angle 

of  portion to  find  the  hour. 

6t  If  there  were  given  in  the  fixth  triangle. 

The  Poles  &.evation,  the  Suns  declination,  and  azimuth  t  to  find  the  an» 

wfition. 

_ ,.....:ary  might  alfo  have  behi  propofed  thus. 

Ofomfitefies  and  angles^  the  fine  of  a^  fide,  with  the  fine  of  an  an^ 
gle  oppofite  to  another  fide,  is  equal  to  the  fne  of  that  other  fide,  with 
the  line  of  the  angle'oVpofitetothe  firfl.  that  is  j  --  ^ 

f  AD  'I-  J  A  is  equal  to  s  ED  s  E. 

Which  in  efTed  is  the  fame  with  the  former,  and  in  like  fort  demon- 
'  ftrated.But  the  former  is  to  be  preferred,  being  brief,  perfpicuous, 
and  well  known  to  fuch  as  have  been  converfant  in  fpherical  tri- 

ButincheufeofthisConfedary,  andofthe  twolaft:  Cafes,  there 
happens  the  like  doubt,  as  we  have  noted  upon  the  ninth  Cafe  of 
Plain  Triangles.  Namely, in  fpherical  triangles  it  is  doubtful, Whether 
the  angle  nearelit  to  a  right  angle,  and  his  oppofite  fides  be  both  of 
one  and  the  fame,  or  of  divers  kinds,  unlefs  you  difcover  it  by  your 
work,  or  that  it  be  a  thing  given  by  feppofition. 

This  doubt  may  (  for  the  molt  part )  be  removed  by  the  exad  de¬ 
lineation  of  the  fcheam  or  figure :  whereby  you  lhall  perceive  whe¬ 
ther  a  fpherical  angle  be  acute  or  obtufe,  and  a  fide  greater  or  left 

than  a  quadrant.  But  you  may  be  further  direded  herein,  by  the 

three  Propofitions  of  the  Baron  of  Marchifien,  which  I  have  for  that 
purpofe  let  down  in  the  firft  Chapter  of  fpherical  triangles. 

As  in  this  laft  example,feeiing  the  fide  j4D  74  deg.  50  min. is  nearer 
toa  quadrant  than  his  oppofite  angle  at  Ebeing  72  deg.24  min.or  107 
deg.3  6  min.thcrefore  (  by  the  laft  of  thofe  three)  two  angles  of  that 

triangle 
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triangle  are  of  one  kind, and  the  third  greater  than  a  quadrant.  That 
is,  the  two  angles  at  A  and  A  are  acute,  and  the  third  at  £,  namely, 
is  greater  than  a  quadrant:  therefore  the  angle  there  found 
^£D  is  107  deg.  36  rain,  and  the  like  judgment  is  to  be  given  of 

others. 


A  D 


£  A 


Of  €ight*other  Cafef  of  an  oblique  fpherical  Triangle,  refohed 
at  two  operations  by  a  perpendicular  let  fall.  - 

■  *w 

Note.  If  this  way  of  refolving  thefe  eight  Cafes  at  two  operatic 
ons  feem  hard,  you  may  more  eafily  refolve  them'at  three  opc« 
rations,  as  is  Ihewed  in  thefixth  Chapt,erneyit  following;,  but  here  we 
Ihew  their  refolution  at  two  operations  only ,  thus  *, 

In  the  eight  Cafes  next  following  there  are  alfo"  three  things(in  an 
oblique  triangle  }  given  to  find  a  fourth  *,  for  the  finding  yvhereof  it  is 
requifite,  that  this  triangle  propofed  be  reducM  to  two  right  angled 
triangles,by  a  perpendicular  let  fall  from  one  of  thehngles  to  his  op- 
pofite  fide  •,  which  perpendicular  falls  fometimes  vjithin the  triangle, 
fometimes  without. . 

If  the  angles  at  the  bafe  be  both  of  one  kind(that  is,  both  obtufe, 
or  both  acute  )  the  perpendicular ,  falls  within  ■  the  triangle,  if  of 
divers  kinds,  without ;  and  the  eonverfe. 

In 

w  » 


l.'i 

y 
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In  letting  fall  the  perpendicular,  obferve,  that  forafmuch  as  in 
every  ofthefe  Cafes  there' is  given  a  fide  with  an  angle  adjoyning, 

1.  Let  fall  the  perpendicular  from  the  end  of  that  fideoppofice  to 
that  aJjacent  angle: 

And  further  when  that  fufficeth  not, 

2.  Let  it  fall  allb  oppofite  to  the  angle  required  (  as  in  the  fourth 
Cafe  Jp^tc^hc  fide  required  (as  in ’the  fixth  )  accounting  C  as  be¬ 
fore  )  theTicfeSs^nd  angles  thac‘|re'apt  adjacent,  to  be  oppofite. 

The  fir fi  of  thefc.  conditions  is  generally  to  be  oldei^ed  in  all  the 
eight  Cafes  following,  the  fecoridin  the  fourth  and'jixth  Cafes. 

And  thus  (hall  we  have  two  right  angled  triangle$,and  the  hypothe- 
nufal  in  one  may  be  faid  to  be  correfpondent  to  the  hypothenulafin 
the  other  ^  ,and  the  bafe  in  the  one,  tothe  bafe  in  the  other  ^  and  fo 
the  other  phrts. 

Then  in  one  ofthefe  right  angled  triangles  (  which  for  diftinflion 
fake  we  call  the  firft)there  is  given  the  hypothenufal  and  angle  at  the 
bafe,  whereby  may  be  found  the  bafe,  or  angle  at  the  perpendicular 
as  occafion  requires,  by  the  feventh  or  ninth  Cafes  of  right  angled 
triangles  5  and  this  is  the  firfl:  operation.  - 

Forthefecond,there  muft  (  ofthe  ..things  thus  given  and  required) 
two  things  in  one  triangle,  be- compared  to  two  correfpondent 
things  in  the  other  triangle,which  two  in  eaeh,with  the  perpendicu 
lar,  make  three  things  in  each  triangle,  either  adjacent  ( that  is  lyine 
together  )  or  oppofite  •,  of  which  three,  the  perpendicular  is  alwavs 
one  of  the  extreams,  and  the  thing  required,  one  of  the  other  ex 
treams ;  all  which  may  appear  in  every  of  thefe  fix  trianeles  ' 


tc  y  DB, 

sc  B  EyBjddiHS, 


But 
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But  if  from  equal  things  we  take  away  equal  things,  the  things  re¬ 
maining  are  equal  ^therefore  from  either  fide  taking  t  or  sc  DB  and 
RadiuSf  it  follows,  that. 

1  sc  AD  sc  EB  is  equal  to  jcED  =  sc  AB» 

2  j  AB  rc  E  is  equal  to  t  BE  tc  A. 

5  /c  A  s  BDE  is  equal  to  sc  E  +  s  BDA.  ' ' 

4  sc  BDA  ~Y  tc  ED  is  equal  to  sc  BDE  tc  AD,  _ 

Bi  w  - ;  ?  f  - . .  ^ 

;  -.1'  i,  . 

D  / 


A  D 


_  \ 


A  'B 


Wherefore  tn  each  right  angled  triangle, fuppofihg'the  three  parts 
more  remote  from  the  right  angle,  to  be  noted,as  is  aforefaid,  with 
their  complements andufingf  as  is  exprefled  in.'  the  fundamental 
Axiom  ,)  the  fines  of  the  middle  parts,  and  the  tangents  oftheex- 
trearas  adjacent,  or  the  fines  conipl.  of  the  oppofitc  extreains  you 

may  obferve  that  4  .  -  ,  .  •  »  j 

The  middle  pant  in  the  firfi  tridn^le^  with  the  extream  in  ihefecond  ;  is 
equal  to  the  middle  part  in  the  fecond, with  the  extream  in.  the' fir ll. 

indby  help  oftbisConreftary  mighttheft  eigh?  CaKVrefoI-  ' 
ved,  which  alfo  by  the  of  j  Tr,f.  Ch^p.  PUin  TrUnlt, 

.may  be  propofed  as  followeth ;  in  which  from  we  intend  to  ufe  it. 

i'  *  ’  . 

Confefhry  11.  '  ' ' 

y 

As  the  middle  part  in  the  firft  Triangle^  is  in  proportion  to  the 
middle  part  in  the  fecond :  fo  is  the  extream  in  the  hr  ft.  to  • 
the  extream  in  the  fecond.  '  ,  .* 

,  Though 


1 
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Though  the  perpendicular  be  always  one  of  s  the  cxtresms  in 
either  triangle  (  as  is  before  noted)  yet  weufe  not  that,  but  the 
other  extream  in  both.  * 

Wherefore  in  any  of  the  fix  oblique  triangles,  feeing  ABandDB. 

are  oppofite  extreams  to  AD as  EB  and  DB  are  to  ED,  there¬ 
fore,  '  V  . ;  i 


1*  As  ft:  AB  to'fc  EB ;  ifo  fc  AD  to  sc  ED.  - 
And  feeing  A  and  DB,  are  adjacent  extreams  to  AB :  as  E  and 
DB,  are  to  EB,  therefore,  •  •*  '  ■  ' 

2.  As  f  AB  to  f  EB :  fo  tc  A  to  E. 

Again, feeing  BDA  and  DB,  are  oppofite  extreams  to  A,  as  BDE 
and  DB  arc  unto  E,  therefore,  '  - 

3. ' As  f  BDA,  tof  BDE:  fofc  A,tOfe  E.  ' 

Laftly,  feeing  AD  and  DB  are  adjacent  extreams  to  BDA  :  as 

EDandDB,  are  unto  BDE,  therefore, 

4.  As  sc  BDA,  to  sc  BDE :  fo  rc  AD,  to  tc  ED.  - 

And  thus  for  the  better  underftanding  of  this  Confetflary,  it  may 
.  be  divided  into  thefe  four  parts. 

I.  [^s fine  compl.  the  firfi  bafe,  to  fine  compl.the  fecond :  fo  fine  compU 
the  firfi  hypothenstfaly  to  fine  compl.  the  fecond. ' 

And  this  ferves  for  the  3  and  7.  Gales  following. 

^  2  .  As  the  fine  of  the  frfi  bafe  to  the  fine  of  the  fecond :  fo  tangent 

cmpl.  the  firfi  angle  at  the  bafe  j  to  tangent  compl.  the  fecond* 

Which  ferves  for  the.4  and  10.  Cafes, 

-  3.  ais  the  fine  of  "the  firfi  angle  at  the  perpendicHlar*  to  the  fine  of 

thefieond:  Jo  fine  compl.  the  firfi  .  angle  at  the  baje^  to  fine  complement 
the  fecond.  ,  , 

Which  ferves  for  the  5  and  p.  Gales; 

4.  As  fine  compl.  the  firfi  angle[,at  the  perpendicular y  to  fine  comple¬ 
ment  the  fecond:  fo  tangent  compl.  the^  firfi  hypothenufaly  to  tangent  compl.  ■ 
the  fecond. 

And  this  ferves  for  the  6  ;"and ,  SrCales  following. 

The  words  ^nd  fecond )  we  here  ufe,  to  diftinguilh  the  two 

right  angled  triangles.  ,  '  -  .  - 

This  Gonfedary  might  have  been  otherwife  demonftrated,  as  by 
producing  the  fidesofehe  oblique  triangle  to  Quadrants,  But  I 
^  have  the  rather  ufed  this  form,  that  fothe  dedudion  thereof  from 

the 


Chap.  V.  t5:ctsonometc^  7^ 

the  firft  fundamental  Axiom  before  going  might  the  better  appear ; 

and  this  ground  thus  laid,  we  come  now  to  the  eight  Cafes  thereon 
depending.  , 

Cafe  j.  TrvojideSj  and  their  contained  angle  given :  to  find 
the  third  fide. 


Let  there  be  given  in  the  firft  oblique  triangle. 
The  Poles  elevation^  complement 

The  ho.  from  noon  i  ho.^f,  44",  which  in  degrees  is 

The  Suns  declination  northerly r  complement  > 


AD,  5 1  deg.  Si' 
A  .  56  26 

AE,  15  10 


A  P 


£  A 


A  B 


E  P 

And  let  there  be  required  the  Suns  height,  complement  ED. 

of  right  angled  triangles,  to  find  AB 

The  hour  from  noon,  A  56  deg.  26'- ic  A  o:7426t2o 

The  Poles  elevauon  cmpl.  AD  5 1  t  kU  ^  9.9^00865 


9*6427385 


r  .  '  43  tAB 

The  fum  or  remainer  of  AB  and  AE  is  EB. 

There  remains  EB  5 1  07  |  we  have  compl.  EB  3§ 

and  fo  of  the  reft. 

•  Secondly, 


S3 


<y 


7,6 


Crtgonomefr^ 


.Book  II. 


Secondly*  for  ED,  by  the  fecond  Confedary,  the  proportion  is, 

A$  fioe  compl.  ,the  firft  arch  found,  iff  AB  ^  f  s  66  d.  co.  ar.  0*0383200 
to  fine  corapl.  the  ftcond  arch  found,  seEB 

fo  is  the  fine  of  the  PoUs  elevation,  jc  A  D 


53 

32 

S  }2  28 


9-1 911 11  i 

M9374S2 

9.72^8427 


to  the  fine  of  the  Sum  altitude.  sc  ED  > 

2  example.  "  ^  ' 

Let  there  be.  given  in  the  fifth  Triangle,  -  Hpct  • 

The  Sms  declination  norther lyy  coyl.  .  ■ .  .  .  ^  10 

The  hear  ft  om  noon.,  1  foo.  45*44-^  >  whtchl  ^ 

in  degrees  is  the  angle.  J  .  _ 

The  Poles  elevation  complement  J'f'. 

And  let  there  be  required  the  Suns  height,  compl.  tu_. 

Firft,  for  AB,  and  EB. . 

The  hour  from  noont  A  56.d.*  26  ■^^A_  *■;  9.7426520 

TTe  Sms  declination  compl..  AD  15  ^o  f  AD  10.56  9195 


56 

38 


26 

28 


Thearch  AB63  S3  «  A  3  .10.3095715 

From  which  fubftradtingAE  38  28 

there  remains  EB  25  25 

Secondly,  for  E  D,  the  proportion  is, 

As  fine  compl.  the  firft  arch  found,  rc  AB  y  ^ts  26  d.  07'  co.  ar.  0.3553495 

to  fine  corapl.the  fecond  arch  found,  ri  E  B  f  54  35  9*9  557890 

fo  is  fine  the  Suns  declination,  rfAD>J<ri5  1®  9*417^837 

to  fine  the  Suns  altitude.  \s$2  28  9.7298223 

Note.  Although  there  he  a  difference  between  ihe'arupctal  jtne  her^ 
fomd  and  the  former  *,  yet  the  difference  of  their  arches  is  Intle  more  than 
one  tenth  part  of  a  min.  which  arijethi  by  negUtting  the  feconds  and  thirds 
in  the  arch  firfifomd  A  B;  He  that  de fires  to  work^to  feconds  may  do  it  as 
we  havejhewed,  Chap.2.  Sed.  8.  of  Plain  Triangles.  Bat  in  thefeex-' 

amplest  we  wodd  not  trouble' Beginners  with  them  at  the  firfi,  it  being  fuf 
pcient  for  ordinary  occaftonsy  if  the.  wofk.be  true  1 0  a  rninm e . 

And  after  the  form  of  either  of  thefe  examples,  we  may  calculate  Tables 
of  the  Suns  height  for  every  hour  and  minute  of  the  day  y  by  which  Ta¬ 
bles  may  be  made  the  Quadrants  and  Bing-Dials,  and  other  inftrumen- 
tal  and  fixed  Dials,  that  give  the  hour  of  the  day  by  the  Sms 
'  height. 

f 


2i  Example, 
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3.  Example. 

Let  there  be  given  in  the  fecoad  oblique  triangle, 

The  Suns  height  above. the horizj)n,  complement  ■  AD  3 2 deg.  28' 

TTse  Suns  azAmuth  DAE,  or  rather  the  acute  ang.  B  AD  72  24 

The  Poles  elevation  complement.^  A'  E  51 

And  let  there  be  required  the  Suns  dcclin,  ww/>/.»ED. 

3>  E 


32r* 


E  D  A  E 

Firft,  for  A  B,  and  E  B. 

Tne  Suns  az-imiith  from  the  South)  A  72  d.  24'  sc  A 
The  Suns  height)  complement)  AD  32  28  fAD 


AB  25 

A  £38^ 


25  tAB 

28  ■  ‘ 


9.4S05385 
10. 1963704 

9.6769089 


The  arch 

Whereto  adding 

'  *■  ,  *  -Cs  ■■ 

Thefurais  EB63  53 

Secondly,  for  E  D,  the  proportion  is. 

As  fine  compl.  the firft  arch  found,  ^rAB*  (  ,d4d.  35' -tr.  o.ouzsir) 

to  fine  compl.thefccond  arch  found,  \i  2(5  on  ^ 

foil  the  fine  of  the  Suns  height.  .^rAD>|A32  i 

to  the  fine  of  the  Suns  declination,  sc'S.Dj  Is  id  9.41^^ 

The  fame  might  be  found  by  the  fame  things  given  in  the  fixth  triamrf^ 
where  the  perpendicular  falls  from  the  Pole*  .  .  * 

jind  after  the  form  of  any  of  thefe  three  examples)  there  mav  a  third 
(juejhon  in  this  triangle)  and  fo  in  any  other  be  refolved  i 
As  If  in  the  third  or  fourth  triangle  there  be  givett) 

The  Suns  declination)  the  Suns  height  above  the  horix^onl  and  the  anyh 
of  the  Suns  poptton ;  to  find  the  Poles  elevation.  * 

^  2  Cafe 


...i-  r 

T  -  ^  • 


A 
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\  \  ^ 

Cafe  4.  Two  fides,  md  their  contdmd  angle  given :  to  find 
,  one  of  the  other  angles . 


Let  there  be  given  in  the  fecond  oblique  triangle,  ^  \  ^ 

Suns  height  Ah$ve  the  horix.on  complement  AD,  32  deg.  28 

The  Poles  elevation.^  complement  AE,  51  32 

The  Sms  azJmuth'O  or  rather  thel  BAD  72  24 

acute  angle  '  '  S  ■ 

.  .  And  let  there  be  required  the  hour  from  noon  E. 

'  '  Firft  for  A  B,  and  E  B.  ^ 

The  Sms  azimuth  from  the  Souths  A  72  d.  24  iff  A  9.4805385 
The  Suns  height y  complementy  AD  32  28  -fAD  10. 1963704 


The  arch  '  AB  25  25  (A  B^  9.6769089 

The  fum  or  remainer  of  A  B  and  A  E,  is  E  B. 

But  hereunto  A  B  25  deg.  25' 

Adding  AE38  28  /' 

- -rrr - n—  tii 

The  fum  is  EB  63  ’  53 

Secondly,  for  E,  by  the  fecond  Confedary,  the  proportion  is, 

A»  the fineof the  firft  archfound,  ^  A  B  %  .  ^ r  2$d«  2$'  co,  ar.  0.^^73424 

to  fine  the  fceond  arch  found :  iSBAiS  $2  P*9$52277 

fo tang,  compl.  the  azimuth  tc  3^  9*$oj^$i8 

-  ,  V  H  •  •  - r- 

te  tang,  cotnpl.  the  hour  teE,}  It  33  34  9.821928^ 

Whgfe  conipl.56  deg.  26  rain,  converted  into  time,  is  3  ho.  45'  44'' 
before  or  after  noon.  ' 

C^s  the  fine  of  the  firfi  arch  foundj 
Or  the  pro- Jfo  the  fine  of  the  fecond  arch  found : 
portion  is  jfo  is  the  tang,  of  the  az.imuth  from  Eafi  or  Wefiy 

^to  the  tangent  of  the  hour  from  fix.  '  ■ 

Or  hy  thQ  ‘i.C  As  the  fine  of  the  fecond  arch  found,  -• 

Theorem  ofjistothe  fine  of  the  firjl  arch  found  : 
fffe.4.of  plain  S/tf  is  the  tang._  of  the  azimuth  from  the  MeridiaHy 
,  Triangles,  (^to  thetangentof  the  hour  from  noon. 

Note.  The  like  variety  may  be  ufed  in  the  next  example,  and  alfo  in 
the  examples  of  the  6,  8,,  and  10  Cafes;  and  partly  in  every  Cafe  •, 
which  having  here  briefly' noted,  we  (hall  leave  to  your  own  pra- 
dice,  as  your  occafion  requires. 


2.  Exanu 
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r-  7  ‘ 

2.  Example.  * 

Let  there  be  given  in  the  fifth  Triangle, 

The  Sms  declination  northerly^  complement  AD  15  deg.  lo' 
The  ho.from  noon  3  ho.  45'  which  in  deg.  is  A  56 

The  Voles  elevation^  complement  A  E  51 

And  let  there  be  required  the  Suns'  azirautli  E, 

:  ....  s,:  B 


26 


E  jy 


A  £ 


Firft,  for  AB  and,EB.  ’  ^ 

The  ho\  from  noon  in  degr.  A  56  dcg.  26' /c  *  A  ■ 

The  Suns declinat.  cempl.  AD  15  10  t  AD  10,5669195' 


The  arch 


AB  63 


4 

From  which  fubtrading  AE  38  28 


The  remainer  is 


■  53  t  AB 
Or  unto  • 


10.3095715' 
A  B  63  53 


Adding  com.  A  E  51  32 

EB  25  ’25  Sum  is  -  ^  EB  25  25 

>  Secondly  for  E. 

f^s  the  fine  of  the  firft  arch  found,  i  A  ^  ^3  S3'  “t.  0.04^7725 

:© fine  the  fecond  arch  found,  i  EB^.a  y  25  .25  9.6i2S$'j6 

fo  is  tangent  conipl.  the  hour,  \  u  .A>J  A  33  34  9.8  218805 

to  tangent  cotnpl.  the  azimuth,  E  )  i  t  17  3^  9.5013102 

Which  17  deg.  16'  is  the  Sms  azimuth  from  the  Eaf  or  Wefiy  and  the 
complement  thereof  deg.  24*,  is  the  Suns  azimuth  from  the  fouth, 
whefe  complement  to  i%o  deg.  that  isy  107  36'  is  his  azimuth^ 

■  from  the  North,  _  '  ,  ■  ..  . 

Hence  might  Tables'he  framed  (hewing  the  Suns  azimuth  for  every 
tour  of  the  day^  and  for  fever dl  feafons  of  the-yeary  whereby  h?ay  be 
tade  the  Dyals  rendring  the. hour  by  the  Suns  azimuth.  By 
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By  imitation  of  either  of  thefe  examples,  there  may  four  other  quefiions 
tnthis  triangle y  and  fo  of  any  other  be  refolved :  jis, 

'i  -  ^f  there  were  given  in  the  firfi  oblique  triangle, 
she  Poles  elevationy  the  houry  and  the  Suns  declination :  to  find  the  Suns 
angle  of  pofition.  - 

4.  If  there  were  given  in  the  third  triangUy 
The  Suns  declinatioHy  the  Suns  angle  of  pofitiony  and  the  Suns  height  •.  to 
fin^he^s  azjmuth,  t-.y"'/  '  , 

/  there  were  gi'&e'n'in  the  fdurth  triangle^  - 

The  Sum  height,  the  angle  of  pofttion,  and  the  Sum  declination :  to  find 
the  hour  from  noon.  ^ 

4..  6.  If  thereof jtre given  in  the  fixth  tr tangle y 

The  P oles  elevation,  the  amimuth,  and  the  Suns  altitude :  to  find  the  amle 
. lofition. 


j-  •  ■ 

CBiQ  i^y  Tm  angles f  and  the  jffk  hepivem  them  given :  to  find 

the  third  angle*  ' '  _ 

*pr  if'  c  t  * " 

Let  there  hegiv^h  in  the  firit  oblique  triangle. 

The  P  oles  elevation,  complement  AD  51  deg.  3  2' 

The  ho.fromnoon  3  ho^e^f  which  in  degrees  is  A  «6  2K 

The  Suns  azimuth,  D  1 07  2  5 

And  let  there  be  required  the  angle  of  pofition,^  E. 

Firft,  for  the  angles  BDAandBDE,  by  the  ninth  Cafe  of  right 
angled  triangles.  ° 

The  Poles  elevation,  compl.  AD  51  d.  sc  AD  9.89  3  74.  <2 

The  hour  from  noon  ,  A  56  26  r  A  10.1781T97 

17  'cBDA  10.071864, 

The  lura  or  remainer  of  BDA  and  D,  is  BDE. 

But  here  from  D  107  d,  36' 

'  fiibltradlng  ‘^BDA  40  17 

remainer  is  BDE  67  19 

Secondly,  for  the  angle  E,  by  the  fecond  Confedarv 

the  fine  of  \  am.  ^  •  y  • 


As  the  (ine  of  the  firft  angle  found,  j  B  D  A 

to  the  fine  of  the  fecond  ancle  foaad,  j  B  D  E 

fo  is  the  fine  compl.  the  hour,  sc  A 

•  *  < 

to  fice  compl.  the  angle  of  pofuioD.-  sc  E 


^4od.  I7'c».<iy.o.i80a8<0 

i-f  ^7  19  9  9^50371, 

•^33  34  9*7425520 


®5 


T  . 


9.8970750 

There. 
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Therefore  the  angle  of  pofition  E,  is  3 7  deg.  5 5  mini 
The  fame  might  be  found  by  the  fame  things  given  in  the  llxth 
triangle  where  the  perpendicular  falls  from  the  Pole,  as  here  from 
the  Zenith. 

after  the  form  of , this  example  f  there  may  t^o  other  queflions  in 
this  triangley  and  fo  in  any  other  be  refolved :  As^  „ 

2.  If  in  the  fecond  and  fourth  triangle  there  were  given 
The  Sms  altitude^  the  Sms  azjrmth,  and  angle  of  pofition :  fo  fnd  the 
hour»  .  /'  ' 

"i.  If  in  the  third  and  fifth  triangle  there  were  given 
The  Suns  declinationy  the  hour  and  angle  of  pofition :  to  find  the  Suns  • 
azimuth.. 


\ 


A  J> 


E  A 


E  1> 


A  £ 


Cafe.6.  Two  angles,  and  the  fide  between  them  given  t  to  find 
one  of  the  othtT  fides. 

Let  there  be  given  in  the  fir  ft  oblique  triangle, 

The  Poles  elevation)  complement  <  AD,  yid.  32 

The  ho.  from  noon)  ^'ho^  i^f  which  in  degrees  is  '  A>  2.6 

The  Suns  azimuth  from  the  north)  the  obtufe  angle  ,  Dj  107  36 

And  let  there  be  required  the  Suns  height,  compl  .ED. 

Firft  for  the  angles  BDA,  andBDE, 

The  Poles  elevation)  compU  A  D  5 1  d.  32'  AD  9.893  7452 

The  hour  from  noon  in  degr.  ’  A  56  .26  f  A  10.1781197 


The  angle 


boa  40 


17  tc  BDA10.07 18649 

The 


Ss 


Ccisonometr^ 


B  ook  II, 


The  fum  or  femainer  of  B  D  A  and  D,  is  B  D  E. 
But  here  from  ,D  107  deg,  36' 

•  fubftrading  BbA40  17 


The  remainer  is  B  D  E  67  .19 

,  Secondly,  For  E  D,  ' 

As  fine  compl.  the  firft  angle  found,  B  D  A  ^  {^49  4}'  c».  ar.  0.1175572 

to  fine  compl.the  «d.  angle  found,  BD  l/.S  y  22  41  9.58di794 

fo  is  tangent  the  Poles  elevation,  tc  AD^S^fsija  10.0999135 

to  the  tang,  of  the  Suns  altitude,  tc  ED  Cl  32  28  9-803^501 

Note.  By  imitation  of  this  examplcj  there  may  five  other  quefiriom  in 
this  oblique  triangle ^  and  f 1  in  any  other  be  refolved^  as 
r^jhere  were  given  inthe^fiithyriangle^ 

The  PdesAe^Skn^  the  Suns  astjpt'ufh^  andfhe  hour  frorfiimon  :  to  find 
theiS^ns  diclinmott.  /  X  \  /  ; 

I-  i  If  there  were.given^inthefieeoltd  triangle,- _ 

The  ^ns  height,  the  aiimstth,  and  the  angle  ^f  the  Suns  pofition :  to  find 
the  Suns  dechnation.  ■ 

04*  t here  v^ere  given  in  the ^  Joi&th  triangle y 

*T*he  Sans  altittidcj  the  az^intHthyyand  the  angle  of  the  Sans  Pofition  *  to 
finefm  Pjdleielevatiom  / 

,  {5  if  itt  ^he  third  triangle^here  be  giaueHy  / 

declination^  the  hoary  and  the  angle  of  the  Sanj  pofition  :  to  £nd 
the  altitude  of  the  Fdtem  - 

6  If  in  the  fifth  triangle  there  be  give  n^  j  - 

The  Suns  declination^  the  hour  y  and  the  angle  of  the  Suns  pofition :  tofnd 
the  Suns  altitude  * 


Cafe  7.  Two  (ides,  with  ass  angle  oppoftte  to  one  of  them  given  » 
to  find  thethird fide.  •  ^  ,  ■  .  . 

* 

Let  there  be  given  in  the  fecond  oblique  triangle, 

The  Sms  height  above  the  hori-zjon,  complement  AD,  32  deg.  28' 

The  Sms  aumuth,  namely,  the  acute  angle  at  ,  A,  ,  7  2  '24. 

The  Suns  declination  northerly,  complement  E  D,  i  e  j© 

And  let  there  be  required  the  Poles  elevation  compl.  A  E. 

Firfl: 


Chap.  V. 


Crisonomett??* 

Fir|t,  for  the  arch  A  B. 

The  Sms  azimuth  -  A  72  deg.  24'  sc  a 

The  Suns  height  j  complements^  AD  32  28  t  A'D 


The  arch,  fir fi  found 


,AB  25 


t  AB 


8j 

9.480538^' 

10.1963704 

9.6769089 


Secondly,  for  E  B,  aiid  fo  for  • 

gp.  r  s  22  d.  28'  0.2701803- 

9.4176837 
9.9557890 

9.6436530 


As  the  fine  of  the  Suns  height ,  jc  AD  ^ 
to  the  fine  of  the  Suns  declinat.  sc  ED  /  -^ 


s  15 


10 


lb  fine  compl.the  firit  arch  found  >  A  B  V  ^  c  j  64  3  5 

to  fine  compl.  the  ad  arch  found,  ic  E  B  ^  ^  O  26  07 

So  that  the  arch  E  B,  is  63  deg.-  53  min. 
The  fum  or  remainer  oi  ^  B  and  E  Bj  1%  A  E, 

,  But  here  from  E  B  61  deg.  55' 

Subftrafting  ^  ^  25  ^  25  '  , 

The  remainer  is  38  28  .  the  fide  required 


. 


j  •  i 


1. 


•  Let  there  be  given  in  the  fixth  triangl^  ■ 

Jhe  Boles  elevations  r\  •  complement  A  .D  $1  deg.  32 

.The  Suns  az.imuth  from  the  meridians  the  acute  ^  ^  72  '  24 

'  anple  at  .  -  ,  .  ^ 

The  Suns  declination  Northerly s  complement  E  L)  15 

And  let  there  be  required  the  Suns  height,  compl.  AE. 

M  rirlt, 


84^  .  Ctigonometr^ 

Firft,  for  the  Arch  A  B. 

The  Sim  az.wmth)  A  72  deg.  24'  Asc  - 

The  Poles  elevation  coi/ifl.  AD  32  t  AD 

The  Arch  firfifomidy  AB  13  joj^AB 


As  the  fine  of  the  Poles  elevation ,  sc  AD 
to  the  fine  of  the  Suns  declination,  sc  ED 


Book  II; 

9.4805385 

9.9C00865, 

9.3806250 


— r-  - 


r 

CO  ^ 

1  ■ 

d.  32'  CO. 

if.  0.1062^48 

» 

)S  H 

10 

9.4176837 

vdi  < 

76 

29i 

9.9878163 

,  s  18 

•Hi 

9  .$  1 1 7548, 

to  fine  comp!,  the  fecond  arch  found  ,  sc  EB 

So  that  the  Arch  E  B  is7i  d.  0  21-' 

^  From  which  fubftrading  AB  13  3  of 

The  remaineris  AE  57  32 

,  Whofe  compl.  3  2  d.  2  8'  is  the  Suns  height  required. . 
Oriftocompl.  EB  18 d.  57^  . 

.Ycmadd  '  A-B  13305- 

You  have  coiBpl.  A  E' 32  28^  the  Suns  height  required. 

>  J  jfhoald  digrefs  too  inachTTf  I  fioald  jherp  all  thenfes  vthereufito  thcc 
e^nejitons  falling  out  in  this~ene  triangle  might  be  applied  .•  fome  of  the- 
principal  1  thought  good  to  point  at,  that  I  might  give  occafion  of  exer- 
cife  ,  efpecially  in  the fe  latter  Cafes  ,  being  fomething  harder  than  the- 
reft. 

Thus  by  this  Propofitionyou  may  for  one  day,  in  any  Latitude ,  find  hovt 
.  many  degrees  above  the  Hor.iz.on  the  Sun  wiH  be  upon  any  point  of  the 
Compafs  3  and  thereby  the  variation  of  the  Compafs. 

As  admit ,  being  in  the  Latitude  of  deg.  32-  min.  Northerly ,  1 
find  by  the  Tables  for  that  purpofe^  the  Suns  declination  Northerly ,  for 
fome  day,  to  be  15  deg.  10  min. ^  And  Lwould  know  how  high  the  Sun. 
will  be.  that  day  being  upon  the  Eajl  South-Eafi  point  of  the  Compafs, 
that  is  67  deg,  30 -min.  from' the  Meridian.  Here  working  according 
to, the  former  example,  I  findthe  Suns  height  tobe  about  35  deg.  33.  min. 
therefore  1  obferve  with  Staff,  Quadrant ,  or  other  Jnftrument ,  tin  I 
find  the  Sun  to^  be  deg.  3^3,  min.  .high,  and  then  is  the  Sun  Eafi- 
South-rEafi.  Wherefore  at  that  infi^ant  fetting  the  Sun  with, my  Compafs, 
if  J find  it  to  be  upon  the  Eafi  SoHth^Eafi  point  ,  then  hath  it  no  variation : 
if  it  differ,  loaf  how  much, that  difference  is,  fo  much  is  the  variation.. 
Which  whether  it  he  Eafierly,  or  Wefierly,  may  be-  known-  by  the  Pule  he- 

^rZE'^r Chapter  of  right  angled  fpherical 
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By  this  Propofition  alfo  are  the  azimuths  drawn  on  thofe  quadrants 
that  gives  the  Suns  azimuth  by  his  altitude,  and  fo  on  thofe  Dyals 
that  do  the  like. 

after  the  form  of  either  of  thefe  Examples^  there  may  four  other 
Qmfiions  in  this  ohliepue  Triangle^  and  fo  in  any  other ^  be  refolved.  As , 

3  Jf  there  were  given  in  thefirf  obbt^ite  T r  tangle^  '' 

The  Poles  elevation^  the  hour  from  Noon,  and  the  Sans  height. :  to  find 
the  Sans  declination. 

If  there  were  given  in  the  third  Triangle  y 
■The  Sans  declination^  the  Sans  Angle  ofpojitiony  and  the  Poles  elevation : 
to  find  the  Sans  height,  ' 

^  If  in  the  foarth  Triangle  there  were  given  y 
\  The  Sans  height  y  the  Angle  of  the  Sans  pofitiony  and  the  Poles  elevation: 
f  to  find  the  Sans  declination.  ^ 

t  6  Jf  in  the  fifth  Triangle  there  were  given  y  ' 

f  The  Sms  declinationy  the  hoar  from  NooVy  and  the  Sans  height  above  the 
^ .  Horizjon :  to  find  the  Poles  elevation. 


t- 


B 


*  % 


•'vA 


A  J> 


B  A 


E 


A  B 


A  E 


1).  ^ 


% 

Cafe  8.  Two  fides,  with  m  angle  opfioftc  to  om  of  them  given: 
to  find  their  contained  angle. 

Let  there  be  given  in  the  firft  oblique  Triangle, 

The  Poles elevationy  .  compl.aiDy'^ideg.^i' 

The  ho.fromnoon  ^ho.^-f-^t^l'iWhichindegr.  is  Ay  $6  26 

The  Sans  altitade  above  theHoriz.ony  compl.  E  Ty  32  28 

M2  «  And 


§6  Cngonometr^ 

And  let  there  be  required  the  Suns  azimuth  from  the  North,  2). 

Firft,  for  the  angle  BD  A, 

The  Poles  elevation  cornel.  AD  5 1  d.  32'  jc  A  D  •  9,893745  2 

The  hoar  from  noon^  -  A  56  26,  tA  10.1781197 


The  frji  angle  foand 

Secondly 


BPA40  17  /cBDA  10.0718649 
for  B  D  £  the  proportion,  is, 

.  ^co.itr,  or 

.A.stang.  of  the  Poles  elevation,  tc  AD  ^  ^  t  $1  cl.  3  2'' AD  9  900085^ 

to  tang,  of  the  Suns  altitude., .  tc  E.D :.  \  .^-V  ,{32  28  ,9.8036196 

folineComp.the  tirllang.fonnd,  sc  BDAc  ^  .7  f49  43  p.8824478 

}  -^  }  _ _ 

tofine  Gomp.  thefecond ,  ,  sc  BDEvH  41  "  -9.5861589 


The  fnm  or  remainer  of  the  firfi  arid  fecond  angles  fomd^  namely 
of  B  D  A  and  B  D  E,  « the  angle  required  D. , 

But  here  to  BD  A  e^od.  17'  ■ 

Adding  B  D  E  67  19.  '  '■ 

Thefumis  D  107  36  the  Suns  azimuth' required;'.  ^ 

2.  Example. 

Let  there  be  given  in  the  fixth  triangle,  : 

The  Poles  elevation  ^  complement  AD  5  id. -32'' 

The  S(mS;  az.imHth  from  the  meridiany  the  acute  angle,  A  nz  24 

The  Sms  declinatiop  ;  ,  compl..  E-  D .  1 5  10. 

■  And  let  there  be  requiredthe  hour  from  noon,  2). 

Firft,  for  the  angle  B.D  A. 

The  Poles  elevation. compl.  AD  %id.  32'  sc  AD  9.8937452 
The S.tms  aumath ,  .  A,  72  24  t  A  10.4986412 

Thefirft  anglefound.,  BDA^.  22*  03  tc  BDA,  19,3923864. 

Secondly,  for  B  D  E  the  proportion  iSi, 

\coar.-or 

t  $  I  d.  32'  ^  ^  A  D  9.9.00086*; 


As  tang,  of  the  Poles  elevationj^tc  AD 
to  tang.of  the  Suns  declination,  tc 
fo  finiecorri.of the  firitang. found 

'  '  .  *  '  t  V 

to  fine  compl.  the  fecond,  ''  ic  EDE  3 
SO  that  BDE  IS  78  d.  29' 

From  v/hich  take  22  03 

The  remainer  is  *  D.  56-  26 


10 

57 


9.43  50804 
9. 9670125 


"rr 


til  31, .  ,  9,3091794 

Or  if  imto  BDA  22-03,  you 
add  CO.  BDE  1 1-3  i,thefuni 
.  .  .  i8co.D3  3-34,theho.from,6r 

•Which  56  deg.  26'  converted  into  time,  is  3  ho.  45'44",from  noon, 
that  is,  14'  16"  aftereight  oftheclock  in  the  forenoon^  or4)'  4+'^ 
afterthreeofthe  clock  in  the  afternoon.  ■  hi* 
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S; 


Chap.  V. 

And  thus  in  any  place,  for  any  day,  you  niay  frame  a  Table  of  the 
hour  .and  minute  of  the  Suns  pofition  upon  every  point  of  the  Com- 
pafs :  whereby  you  (hall  manifeftly  fee  the  error  of  the  common  Rule, 

of  bringing  3  2  to  24.  ^  ^ 

By  imitation  of  either  of  thefe  Examples,  there  may  four  other 
Queftions  in  this  triangle,  and  fo  of  any  other,  be  refolvcd..  As, 

3.  //  vn  the  fecond  oblique  triangle  there  ,were  given , 

, The  altitude  of  the  Sun^  the  az,imHth^  and  the  Suns  declination  :  to  find  the 

,  angle  of  the  Suns  pofition. 

4.  If  in  the  third  triangle  there  were  given,  . 

I  The  Suns  declination,  the  angle  of  pofition,  and  the  Poles  elevation  :  to 

\ '  find  the  hour.  -  , 

5.  If  in  the  fourth  triangle  there  were  given, 

i  The  Suns  altitude ,  the  angle  of  pofition,  and  the  Poles  elevation  :  to  find 

i  the  Suns  azimuth.  ^ 

6.  If  in  the  fifth  triangle  there  be  given, 

'The  Suns  declination,  thehour,  and  the  altitude  of  the  Sun  above  theHori- 
z.on:  to  find  the  angle  of  pofition. 


\ 


I  Let  there  be  given  in  the  fecond  o^ique  triangle, 

The  Suns  height  above  the  Horiz.on, complement  AD  32  d.  28' 

,  The  Suns  az^imuth  from  the  meridian,  the  acute  angle  A  72  '  24 

!  Theheurfromnoon,'3,ho.q.f—/ir/\.",whichin  deg.is  E  56  26 

1  And  let  there  be  required  the  angle  of  pofition,  D  '  Firft, 


Bookn. 
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Firit,  for  angle 


The  Sms  altitude  comply  AD,  32  d.  2^'  sc  AD  g.’jigSig-j 

The  Sms  azimuth ,  A  72  24  f  A  10.4986412 

The  angle firft found ^  '  BDA.  30  35  fcBDA  10.2284609 


Secondly,  ior  B  D  E  the  proportion  is 

As  fine  compl.  the  azimuth ,  sc\  j  17  d.  36'  i 

tofinecompl.  the  hour  from  noon,  scE  ^33  34 

fo  the  fine  of  the  firil  angle  found  ,jBDA  fgo 


As  fine  compl.  the  azimuth , 
tofinecompl.  the  hour  from  noon, 


s  17  d.  36'  CO,  Of.  0.“?  194615 


9*7426520 

9.5065394  ^ 
9J9686529  I 


f33  34  9.' 

530  35  9. 


The  ,fum  or  remainer  of  the  firft  and  fecond  angle  found  BDA  and 
B  D  E,  is  the  angle  D  required.  , 

Butinthis Example,  from  BDE  68 d.  30' 

fubftrafting  B  D  A  3  o  3  5 

The  remainer  is .  D  3  7  55  the  angle  of  polltion  re- 

•  •  '  ’  (quired. 

^ftcr  the  form  of  this  Example  ^  there  may  five  other  qneftions  in  this 

oblique  Triangle^  and  fo  in  any  other  ^  be  refolved, 

2  If  in  the  firfl  oblique  Triangle  there  he  given ,  1 

The  Poles  elevation^  the  hour  from  noon ,  and  the  angle  of  the  Smspofition: 
to  find  the  Suns  azimuth. 

3  Ift here  were  given  in  the  third  Triangle, 

The  Suns  declination,  angle  ofpofition  ,  and  the  Suns  azimuth  :  to  find  ' 
the  hour  from  noon, 

^  If  there  were  given  in  the  fourth  Triangle, 

The  Suns  altitude,  the  angle  of  pofition,  and  the  hour  from  noon  to  find  ■ 
the  Suns  azimuth. 

j  If  in  the  fifth  Triangle  there  he  given, 

1  he  Suns  declination,  the  hour  from  noon,  and  the  Suns  azityttth  :  to  find 
the  angle  of  the  Suns  pofition. 

6  If  there  were  given  in  the fixth  Triangle, 

The  T>oles  elevation,  the  Suns  azimuth,-  md'the  angle  of  the  Suns  pofition: 


Cafe 


.4- 
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CslCq  10.  Two  andajideop^ejlte  to  one  of  them  given  :  to  find 

the  fide  between  them. 

Let  there  be  given  in  the  fecond  oblique  Triangle , 

The  Snns  height  above  thehoriz^on  complement  AD,  32  deg.  28 

The  Sms  azjmnth  from  the  merid.  the  acute  angle  A,  72 

Theho.fromnom^ho.i^f-^^'^whichindegr.fs  £,56 

And  let  there  be  required  the  Poles  elevation  compl.  A  E . 


24 
.  26 


9.6769089 


The  arch  fir fi  found,  AB25  25?AB 

Secondly  ,  for  E  B ,  ' 

'  •  -5  CO.  it.  or 

As  tangs  compl.  the  Smbs  azimuth,  tc  A  f  ^  f  ^  17  d.  36'  10.4986412 

to  tang,  compl.  the  hourf  E  \  .£5  \  *  33  34  9.8218803 

fo  the  fine  of  the  firft  arch  found,  jAB<  52“)  25  p.6326576 

to  the  fine  of  the  2d  arch  found, jEB  V  163  ?3  9*9^3i79i 

Thefutn  or,  remainer  of  the  firftand  fecond  arch  found^A  B  and 
E  isthc  fide  required  A  E. 

But  here  from  E  B  63, deg.  53'  -  ,  ' 

Subftrading  A  B  a  5  25.  -  ' 

Theremaineris AE  38’  28’  ,  ' 

Which  is  the  complement  of  the  Poles  height  required,  5 1  deg.  3  2'. 

Sy 
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By  imitation  of  thii  Example  y  there  may  five  other  Qmfi^iom  in  thk 
ohUqite  Triangle  y  and  fo  of  any  other  be  refolved,  Asy 

2.  If  in  the  firfl  oblique  Triangle  there  were  given  , 

The  Poles  elevation^  the  hoar  from  noony "  and  the  angle  of  the  Suns  pofition : 
'  .  tofind  the  Sans  declination. 

3 .  If  in  the  thirdT r  tangle  there  were^  given y 

The.  Sans  declinationy  the  angle  of  pofitiony  and  the  azimuth  :  to  find 
the  Sans  height  above  the  horizon. 

If  in  the  fourth  Triangle  there  were  giveUy 
-  The  Suns  dtitadey  the  angle  ofpofitiony  and  the  hour  from  noon :  to  find 
'  the  Sans  declination. 

5.  If  there  were  given  in  the  fifth  Triangle  y 

The  Suns  declinationy  the  hoar  from  noon,  and  the  Suns  azimuth  :  to  find 
the  Poles  elevation. 

6.  If  there  were  given  in  the  fixth  Triangle , 

The  Poles  el.evationy  the  Sans  azimuth  y  and,  the_  angle  of  fofition  :  to 
find  the  Sans  altitude  above  the  Horizon. 


And  thus  it  is  evident  how  in  this  oblique  Triangle,  and  fo  in  any 
other,  there  may  be  framed  54  Queftions  of  the  Sphere  ^  there  are 
alfo  fix  more,  which  we  lhall  touch  hereafter  ;  but  thefe  54  are  re¬ 
duced,  as  we  have  Ihewed  to  ten  Cafes,  and  thofe  ten  Cafes  to  two  Con- 
fedaries, which  two  Confeftariesare  deduced  from  the  firft:  fundamen¬ 
tal  Axioms  fo  that  the  refolution  of  all  the  Cafes  and  Queftions  hi¬ 
therto  handled, whether  in  right  or  oblique  angled  Ipherical  triangles-,  ■ 
dependuponthatone  Axiom,  and  may  be  thereunto  reduced.  There 
remain  (  as  is  faid)  fix  other  Queftions  in  this  oblique  triangle  fand 
the  like  in  any  other)  vyhich  are  reduced  to  two  Cafes,  namely,  when 
.  •  three  fides  are  given,  to  find  an  angle  or  three  angles  given,  to  find 

a  fide.  And  thefe  alfo  might  well  be  refolved  by  the  grounds  before 
laid,  without  adding  any  more  ;  but  becaufethe  .ways  devifed  by  the 

Lord  are  more  apt  for  this  purpofe,  we  will  make  ufe  of  * 
them. 

N  % 

And  as  we  have  Ihewed  the  refolution  of  the  8  Cafes  laft  before- 
going,  by  help  of  a  perpendicular  ^  the  fame  might  have  been  done 
by  drawing  inftead  of  the  perpendicular,  a  quadrantal  fide  :  fo  re¬ 
ducing  the  triangle  given  to  two  quadrantal  triangles.  But  this  we 
'ffluft  now  leave  to  yourpraftice. 

CHAP. 
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C  H  A  P.  VI, 

* 

TheeightUjl  Cafes  of  an  obll<^(te  Triangle^  ^‘^fbvUhyfmiing 
the  perpendicular.  -  '  * 

THe  refolation  of  thefe  eight  Cafes ,  hath  iifually  been  at  three 
operations,  though  (as  we  have  (hewed)  they  may  be  done  at 
two;  yetbecaufe  the  way  at  three  operations  is  more  eafily  ancler- 
ftood,  and  is  more  immediately  performed  by  the  firfl  general  Axiom 
without  refped  to  the  fecond  Confedary ;  and  becaiife  in  many  qne- 
ftions  you  have  occallon  to  know  the  quantity  of  the  perpendiailar: 
therefore  we  (hall  here  (hew  the  refolution  of  thefe  eight  Cafes  at  three 
operations,  briefly  and  plainly;  tothe  fatisfadion  f  liiope  )offudi 
as  complain  of  obfcurity  in  the  former. 

Firftthen,  the  oblique  triangle  is  to  berefolved  into  two  right  an¬ 
gled  triangles  by  a  perpendicular  as  (before )  namely,  that  whereas  in 
every  ofthefe  eight  Cafes  there  is  given  an  angle,  and  .a  fide  adjacent 
to  that  angle,  you  are  to  ' 

I.  Let  fall  the  perpendicular  from  the  end  of  that  fde  given, 
oppofte  to  that  angle.  -  >  • 

And  further,  when  that  fufficeth  not , 

2.  Let  it  fall  alfo  oppofite  to  the  angle  required:  (as  in  the 
fourth  Cafe  )  or  oppojite  to  the fide  required  (  as  in  the  fixth.^ 

Accounting.(as  before)  the  fides  and  angles  that  are  not  adjacent, 
to  be  oppofite. 

And  for  Helping  your  memory,  you  may  (as  is  aforefaidinthe.firft 
Cafe  of  Spherical  Triangles')  mark  the  fides  or  angles  given  with  a 
dafhthus  and  that  required  with  an  o,  or  cypher,  or  with  three 
pricks  thus  :  ^  . 

And  here  we  might  mark  the  triangles  with  the  fame  letters  as  before, 
naraely,that  whereas  there  is  always(.as  I  have  faid Jan  angle  given,and 
a  fide  adjacent  to  that  angle, you  may  mark  the  faid  angle  given  with  A , 
and  the  adjacent  fide  given  with  A  D,  and  the  angle  remaining  with  E, 
and  the  perpendicular  with  D  B.  but  becaufe.  there  is  no  neceflity  that 
a  man  Ihpuld  hold  himfelf  always  to  that  form,  (as  I  have  before  noted) 
we  will  her;e  mark  the  fame  triangle  with  other  letters  at  adventure,as 

N  ^with 
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wit  h  P  O  PI:,  then  the  perpendicular  falling  from  6*,  orF,  or //(as 
the  Propolition  in  hand  (hall  require)  refolves  it  into  two  right  angled 
triangles,  in  one  of  which  there  is  given  the  hypothenufal  and.  angle 
at  the  bafe,  whereby  you  may  find  fir/t  the  perpendicular  ^  feeondly, 
tlie  -bafe  or  angle  of  the  perpendicular ;  Or  you  may  firft  find  the  bafe 
©r  angle  atthe  perpendicular;  feeondly,  the  perpendicular. 


H  F 


The  firft  fundamental' Axiom  we.wiU  here  again  repeat,  being  as 
fplloweth  :  ,  • 

Of  the  fve  circular  parts  in  a  right  ^angled  fph'erical  triangle. 

The  (ine  of  a  middle  part^  with  Radius,  is  equal  to  the  tangent  cf: 
the  adjacent  exty  earns,,  or  to  the  fines  Complement  of  the  oppo~- 
fiteexireams.  .  , 

t 

% 

Hence  we.  refolvethefe  eight  Cafes  in  manner  following. 

Cafe  Iwofides,  and  their  contained  angle  being  given.:  to 
find  the  third  fide, 

Dat.  G  H  38  d.  28',  F  H  74  d:  50',  H  56 d.. 2 6', required  F  G. 
Here  in  the  firlt  triangle,  from  G  the  end  of  the  fide  G  H  given  be¬ 
ing  adjacent  to  an  angle  given  H;  I  let  fall  the  perpendicular  G  B  op- 
pofite  to  that  angle  ;  andfo  we  have  two,  right  angled  triangles, GBH; 
and  G  B  F  ;  and  in  the  firft  there  is  given  the  hypothenufal  H  G,  and 
the  angle  at  the  bafe  H,  by  which  to  find  the-pcrpendicular  G  B.  I  fay 
by  this  Axiom;  .  A'  •  '  ■  •  ' 

-f  G  B.^j--Rad -jGH-HH,  therefore  from  .f  G H '-.j-  s  H  fubllra- 
dting  Radius,  the  remainer  is  j  G  B ;  or  to  avoid  fubftradion,  add  iin- 
tp  s  G  H-1-  j  H  the  complement  arithmetical ,  (  which  for.  Radius 

Is 


Chap.  VI.  Crisouometi*^.  9^ 

is  oo)  leaving  out  Rad.  or  the  firft  unite  in  the  fum,  and  fothe  work  is 
as  followeth ; 

9.7938317  Secondly,  for  the  bafe  5//,  fay 
9.9207717  sc  H  -|-Rad.  —tcQ  H-j.- 


jGHsSdeg.  28' 
jH  56  26 


jG  B  31  13 

thus  as  beneath. 
tGH  38  28 

JcH  56  26 


2.9.7  M<5o  34^5  and  fo  the  operation  fends 

/ 

9.90G0065  'The  fum  or  remainer  of  B  H 
9.7.3.26520  ■  and  F// is  F  B. 

23  43  9.6427385  But  here  from  FF/ 74  deg., 50' 

'  -  fubftrading  B  '  44 

*'  '  there  remains  F  B  07 

Thirdly,  for  the llde required  F  having  G ,B  and  F  .^fay  scJF.G^ 
'_i-]\ad.o::r^cG  iM-^cF.g,' and  fothe  operation  fends  thus.  , •-  •  . 

6s  ,.deg..3'.-ei  9.9320746  .  '  ‘  * 

F  B  <i  07  scFB  9.797777s 

FG  5  7  32  sc  F  G  9.7298521 

'Which  57,  32,  is  the  fide F  Grequired.  •  .  ' 

-■  And  as  in  thisfirft:  Example,  the  perpendicular/' was  let  fall  from  the 
angle  at  G,  foitmight  in  this.Cafe  have  been  let  fall  from  the  angle 
at  F,  as  in  the  fecond  Triangle,  and  in  this  fecond  Example. 

Dat.  F  H  74  d.  50',  F/56  d.  26',  G  /F38  28,  required  F  G 
Firft,  for  the  perpend.  F  B  fay,  s  F  F-j-Rad. —sF  H- 
SecondJ  y,  for  the  bafe,  B  H  fay,  sc  F/-|-Rad — tcF  H-' 

AndBH— GH=BG.  -  ‘  -  -  - 

Thirdly,  for  the  fide  required  F  G  fay^/c  F  (a-.l-Rad:'^c  F  B BG. 

The  Operations  are  as  followeth."'*' 

I.  FH  74d.5o'  sF II.  F H '^^‘$otF H  10.5669195 
F/  56  16  s  //9, 92077 17  H  ^6 16  sc  H  9.7426520 


-sH 
-f  B.  AF 

%  J 


‘  i 


F  B  53'*  ‘32'  sF  9.905  3 750 


f  .  ^ 

B  H6i  B  H  10.3097516 
•GF/ 38*28  ;  ‘  ■ 


1  BG  2%  2% 

III.  F  3  '53  deg.  32'  scF  B  9.7740459 
_^_BG  25  •-  2’^.scBG  .9.9557090 

F.\G  57  -  ■  'iZ  scFG  -9.7298349'  V 

Which  37  3  2'is  the  fide  required  as  before.  , 

N  2 


Thir^ 


I?4 


7  bird  Examfle. 

Dat.  F  G  57  d.  32',  GH  38  d.  28' 3  G,  or  rather  the  acute  angle 
BGF  72d.  24'  required  F  H. 

The  perpendicular  may  fall  from  ForH,  but  here  we  let  it  fall 
from  F  as  in  the  fecond  triangle . 

Then  for  the  perpendicular  F  B,  fay,  F  Rad=  s  F  G-J-  s  G. 
Secondly,  for  thebafe  BG,  fay,  sc  G+Rad=:fc FG-j- f  B  G. 
Thirdly,  for  the  fide  required  F  H,  fay,  F  H-j-Rad  =:jc  B  F-(- 

^cBH.  ‘ 

The  Operations  are  as  folio weth^ 

i  F  G  9.9261901  '  fFG  10.1963704  /cBF  9*7740459,- 

J  G  9.979179S  sc  G  9.4805385  jcBH,  9.6436504, 

MaMi.  -  •  •  ^  <■  —  «■  #■■■*.  -  -  - - ^  / 

jFB  9.90'53699,  .fBG  '  9.6769089.  jcFH  9.4176963 

FB  53  d.  32'  -BG  25d.  25'  F  H  74.degrees,  56 

'  38  28  ,min.  the  fide  rcr 

-  B  H  63  53.  ‘  quired. 


Inthis,  and  the  other  Cafes  follow ing,having  by  the  firll  Operation- 
tound  the  Perpendicular,,  you  may  life  it  in  the  fecond  Operation  as 
one  ot  the  two  things  given,  which  we  Jhall  not  need  to  excmplifie, 


triansk)  Md  <"  thefecond 

quired  H.  the  aagle-given  G,  and  to  the  angle  re- 

-  -  >  > 

,  '  Firli; 


:hap.vi.  crigonometti>.  9S 

Firft>  then  for  the  perpend.  F  B,  fay  j  F  B-|-Radr=  s  F  G-|-  s  G. 
Secondly,  for  the  bafe  BG,fay  /c  G-j-RadrrfcF 
The  fum  or  remainer  of  B  G  and  G  H,  is  B  H. 

Thirdly,- for  the  angle  required H,  fay,  BH4"Rad  =  tFB  4’ 
tc  U. 

And  accord  ii.gly  we  order  the  Operations  as  follow eth. 

I.jFC  57d.  32'if  6' ^..>26i9ji  ILF^Syd-  ^I'tFG  10.1963704- 

C?  72  24^.  G  9-9791798  G  '■jz  24  ic  G  ■9-4805385 

F B  32  j F j5p,9053699  BCi%  i^tBO  9.67690S9 

4-  GHaS  23 


111.  FB  53  32.  ^cFB 
BH  63  53  -f  BH 


‘SH63 

9.8686804 

9.9532278 


53 


H  56  26  tc  H  9.8219082,  which  56  deg.  26. min.  is 

the  angle  required. 

Second  Example. 

Dat  F  H  74  d.  50', ‘G  ^38  d.  28',  H  56  d.  26',  required G,  here  in 
the  fecond  triangle  as  before.  ,  ,  , 

Firft,  for  the  perpendicular, F  B.  fay ,  j  F  B-l-Rad  —s  F  H-j-  s  H. 
Secondly,  for  the  bafe,  BH,  fay,  jcH4"Rad=  tcFH-4-tBH, 

AndBH — GH=BG.  " 

Thirdly,  for  the  angle  required  G,  fay  -f  B  G4-  Rad=:  r  F  B4-* 

^  c  O* 

And  accordingly  the  Operations  are  asfolloweth. 


\.  s  F  H  9.9846037 
s  H  9.9207717 


IL  t  F  H 
sc  H 


10.5669495 

9.7426520 


s  F  B  9.9053750 

30  is  F  B  53  d.  32'' 


/ 


I  t 


■X  » 


[\\.  tc  FB  '9.8686804': 
s  BG  9.6326576 


t  BH  10.309571-6 

BH  53 

.G  H  38  28 
B  G  25  25 


tc  G  9.5013380  ''  .  -  , 

So  is  G  72d.  24',  or  Gobtufe  107  d.  ^6' the  angle  required, 


Cafe 


—  •  ] 

Cafe  5’.  Two  angksy  arid  the  fde  between  them  given  to  jini  ' 

the  third  an^e. 


DatH.  56.  d.  26' j  G  107  d.  36,0x138  d.  28',  required  the  angle  F, 

In  this  Cafe  the  perpendicular  may  fall  from  G  or  H,  as  here  from  G.’ 
Firil  then,  for  the  perpend.  G  B,  fay  s  G  B-|-Rad=  j-G  H  -j-  /  H. 

Secondly,  for  the  angles  at  ?  ^  .  v-  tt  1  ^  j  -tt-. 

the  perpend.  B  G  H  and  B  G  F  i  ^  H-|-  tc  BGE 

Thefumor  remainer  of  Gand  BGH,  is  BG  F.  ■  ^ 
Thirdly,  for  the  angle  required  F,  fay,  sc  F-j-Radr=  ^  BGF-j-.ff  BG. 
The  Operations  are  as  followeth. 


/ 


B  HF 


(V  B 


•  »* 


*  *  1  • 
h.  ^ 


✓A 


il 


•  .  > 


H  F 


<  .  5 


(  .  { 


>  I 


I.  JG  I5  sSd.zS'  9.7938317  II.  t  H56d.  26'  '  10.1781197 
/  5,6  26  9.9207717  Jc  GH  38  28  ;  9.8937452 


G  GB  31 


1  ; 


13  9*7M6o34  /^cBGH40  17,  ro.0718649 

•  .  *  ^  /rom.G  107  36,/ 

TXT  leavesB‘GF  67  " 

III.  jBGF  67  19  9*9650371 

sc  BG  31  13  9.9320746 


li 


.-sc  F  37  55,  9.897 1 1 17 

Which  3  7  d.  55'  is  the  angle  at  F  required. 

the  fide  betwen  them  nven  ;  to  Undone 

-  of  the  other  fdes. 

56',required  F  G. 

falh  from  fhj  from  G  as  in  the  firft  Triangle  3  forTo  it 

Pivefn  7r  to  its  adjacent  angle 

St  m  ^  fide  required  F  G,  as  in  this  Cafe  it 

Firlh, 


0 


il 
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I 

Firft,  for  the  perpend.  G  B.  fay,  j  G  B  -j-  Rad=  s  ^  j 
Secondly,  for  the  Angle  at  the  perpend.  B  G  H,fay,  sc  G  H-|-Rad 
::=/cH-l-fc  BGH,thefuni  or remainer. of G,  and  BG  H  is  B  G  F. 
Thirdly,  for  the  fide  required  F  G,fay,  sc  BG  F4-Rad=f  B  G-\- 

tc  F  G;  ^ 

The  Operations  are  as  followeth. 

W.  sH  c6d.  26'  9.92077,17  II*  f  A/.  s6d.  26'  erio.iySi  197 
-  sGH  28  9.7938317  scGH^S  20  9. ->93745^ 

■i  '  sGB  31  13  9.7046034.-  tcBGH.^o  17  10.0718649 

from  G  107  3d 

:  ,  '  _  "  ■  relts  BGF  6719 

nr.  tc.  BG  3t  13  10.2175136  .  ^ 

J  scBGF-6j.  19,  9.5861795  ;  '  ' 

i  tc  F  G  57  3^  9.8036931 

'  Which  57  deg.  32',  is  the  fide  required. 

1 

I  Cafe  7.  two  fides,  with  an  Angle  oppofie  to  one  0^  them  given : 
to  find  the  third  fide. 


Dat/FG57d.32',  FH74d*  So',FG  H  lojd.  36',  or  its  com- 
pkment  to  180  degrees 72 d.  24'  required  GH  :  here  letting  tall 
the  perpendicular  from  F,  as  in  the  fecond  Triang  e.  „  ,  „  ^  p 

Firft,  for  the  perpendicular  F B,/ay, ^ F  B-\-Kzd^s  FG-^  F  G  B. 
Secondly,  for  the  baft  BG.  fay,  tc  FGB  +  t  BG. 

Thirdly ,  for  the  bafe  B  H,  fay,  /c  F  rl  -1“  ^  ^  G  4® 

The  fum  or  remainer  of  B  G  and  B  H  is  G  H ,  the  fide  required;; 

The  Operations  are  thefe. 

1.  s  FG  57d.32'  9.9261901  if 

sFGB^z  24  9.979179^  ^cFGB -72  24 _ 

sFB  53.  32  9.9053699  t  EG  25  25  9.6769089 

III.  Co.  ar.  scF  B  32'  10.2259541 

ScFHqt^.  59  9.4^76963  ' 


10*1963704 

9.480  5385 


sc  BH  63 
— BG  25. 
reftGH  38 


53  9.64364^54 

25 

28  which  is  the  fide  required 


Second 


Book  rr. 
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Second  Example. 

In  the  third  triangle : 

Dat.  G H  3  8d.  28',  F  H 50',  G  or  rather  BG  H 
24  required  F  G.  '  ^ 

PirJtj  for  the  perpendicular  B  H,  fay,  ^  B  HA-Kzd^s  G 
s  B  G  H.  ,  '  .  _  ^ 

^condjy,  for  the  bafe  B  (7,  fay  sc  BG  H-|-R&d=rfc  G  FI  A-  tGB 
Thirdly,  for  the  bafe  B  F,  fay,  /c  F  Rad=:/c  B  BF. 

And  here  from  F,  fubftraTirig  F  6”,  there  remains  F  C  required. 

The  Operations. 

9-7938317  II.  t  G  H  38d.28'  9.9000965 

s  BGHqz  24  9.9791798'  sc  BGH  qz  24  9.4805383 

j  FF/36  "2  9.7730215  F  BG  13  30^  ^3806250 

^  Co ^  ay.  sc.  BH  ^Od.xz'  '  0.0^407 5' 3 

sc  F  H  74  50  .  -9.4176963 


V 


9.5117716 


sc  B  F  Ji  027 
—  B  G  13  '30^ 

reft  P  G  32,  which  is  the  fide  required. 


■  I 


H  F 


Cafe  8.  Twojides,  with  m  angle  opposite  to  one  of  them  given :  to 
find  their  contained  Angle.  - 


•  s 


n  f  ^  38  d.  28',  FT  56  d.  26',  required  G. 

Let  tall  the  perpendicular  from  (7,  as  in  the  lirft  triangle. -  ' 

Firlt,  for  the  perpendicular  G  F,  fay  ;sG  F+Radrr:^  G  HA-s  H. 

Thirdly,  for  the  angle  B.G  F,  fay,  scBG  F-1-Rad=f  F  C7.F. 

1  he  fum  or  remainer  of  F  H  and  BG  Fh  the  angle  at  G  required 
;  '  ■  The 


r 
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The  Operations  are  as  followeth 
I.  sGH  jSd*  28' 9.7958317  ‘  II.  t  .fir  56 d.  26'  10.1781197 

s  H  %6  z6  9.9107717  scGH%Z  28  9.8937451 

s  GB  31  *3  9*7146034  tcBGH/^<y  17  10.0718649 

III.  t  BG  3id.  13'  9.7824064  [ 

te  G  F  32  9.8036296 

sc  BGF  67  19  9.5861160 

•^BGH  40  17 

(7  107  36,  which  is  the  angle  required.' 

2  Example^  in  the  third  triangle. 

Dat.  F  H  j^.d.  50',  G  jSd.  28',  the  acute  angle  at  (7  72d. 
24',  requiredthe  angle  at  fifi,  that  is,  F  HG. 

Firft,  for  the  perpend.  B  sEH-^^VksA—s  BGH-^s  G  H. 

Secondly,  for  the  angle  BH  G^  fay  ^  sc  G  /r-|~Rsd=?c  B  GH-\- 
tc  B  MG. 

Thirdly,for  the  angle  B  MFy  fay,  sc  BH  F-jrRad=t  B  H-\-tc  F  //. 

The  Operations  follow.  •  ‘ 

I.  sBGH  72d.  24'  9.9791798  II.  f  5<7i/72d.  24'  10.4986413 
s  GH  38  28  9.7938317  sc  GH  38  28  '9*8937452 

"  .  "  *  fc  '  * 

'  —  ■  I-  ■  II  ■  ■  -■  ■  '  '  •  I  ■■ 

s  BM  ^6d.22  9.7730115  tc'BGH22  03^  10.3923865 
III.  f  BH  -^6  d.  22'  9.8670937 

-  tc  FH  74  50  9.4330804 

sc  BHF  78  29J  9.'300i74i  . 

— BHG  22  035- 

reft  GHF  '.56  26,  the  angle  required. 

>  ^ 

*  « 

Cafe  9.  Two'  angles  y  and  a  fide  oppofite  to  one  of  them  given  :  to 
fnd  the  third  angle, 

\  ^ 

/ 

Dat.  FG57d.  32',  G  acute  72  d.24',  H  56 d.  26',  required  F. 
Let  fall  the  perpend,  from  F,  as  in  the  fecond  triangle. 

Firft,  for  the  perpend.  F  B,  fay,-f  F  B-j-Rad —s  F  G-f-f  F  G  B. 
Secondly,  for  the  angle  BFG,  fey,  sc  FG-|-Rad=^c  G-j-  tc  BFG. 
Thirdly,  for  the  angle  BFH,  fey,  JcH4“Rad=  JcFB-f  j  BFH. 
The  fum  or  remainer  of  BFG  and  BFH,  is  G  F  H  required. 

O  The 


Crigonomtfrp. 


i 


inc  uperations. 

^ 9*92di90i  H.  r  <^'724.  ^4'  ,10.49,86411 
s  O  72  24  9 ♦  979  f 79^  32  9.7298197 

tt/  9-9053609  30  35  10-2^84610 

III.  Co,ar,sc  'FB  5.3  d-  32*  0.225(9541 

sc  56  2d  9.7426520 


s  BFH  68  29  9.9686061 

- - BFG  30  35  >  ■  . 

37.  '54?  tl^e  angle  at  F  required. 


It.  ^56  d..  26 ;  C  acute  72  d;  24',  Fp  57  d.  3^',  required'  G  U, 
•  ^  P^^PondiGular  mufl;  fall  from  F,  as  in  thefecond  triangle.^ 
Firft,  for  the  perpend..  F  F,,fay,4FF-l-Rad=.f  F  G^sG. 
Secondly,  forthe  bafe  F  d' fay,jc  d-j-Rad^rcFG’-j-f  .g  d 
Thirdly,  for  the  bafe  B  H^  fay,  ^  g^r-|-Racl=4F  B-\-tc  H 


I 


S  FG  ^rj  dv . 3 2' ■  9.9 26 1 PP r 

^  G  jz  24,  9,9791798 


Hi  ^Fd 574.32^ 
sc  G  72  24 


10.I963704 

9.4805.385 


tc 


.rn  j  9-9Q53699. 

^  -  5  ?:  ^  P  •  1 31  3  1 9  6  ’ 

^3  .9v82  18803 

•  _ >  ' 

s  B-f/  63  53 

25i 


25, 


>^>39- 


9-95  32999-  ■ 

r- 

G.  H  3  8*  28,  the,  fide  required. 


■5  t 


i 


! 


•i 


.tod' 


J 
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..  And  this  may  fufRce  touching  thefe  eight  Cafes  of  an  oblique  Iphe- 
rical  triangle,  there  remain  two  other  Cafes  ,  namely,  when  the  three 
•  fides  are  given  to  find  an  angle,  or  the  three  angles  to  find  a  fide. '  The 
firft  of  which  is  of  frequent  ufe,  and  therefore  f  though  in  the  former 
Editions  of  this  Book)  we  have  Ihewed  the  refolution  thereof  three 
feveral  ways,  as  may  appear  in  the  Chapter  following  j  yet  I  conceive 
it  will  not- be  fuperfiuous,  to  give  here  an  Example  or  two  more  in 
that  third  way  of  application  j  which  as  it  is  eafily  wrought  arithme¬ 
tically,  fo  it  is  the  apteffc  for  inllrumental  operations ,  whether  you 
ufe  Mr.  Logarithmical  Ruler,  orMr.fE/«^^«/,orany  other 

right  lined,  or  other  circular,  or  ferpentine  projedion  of  the  Loga- 
,  rithms,  ortheSedor,  &c.-  ,  ^ 

\  ^  -  r  '  ■  ^  ■  '  '  '  '  " 

*  -  t  .  J  y  '  I  /  .  -  •  ' 

r 

Cafe  1 1 ,  T/^ree  Jtdes  of  an  obliq^  ue  triangle  given ;  to  fni 
[  an  angle.  ;  ,  ' 


.  The  Rule  and  ground  for  the  folution  of  this  Problem,  is  flievyed  ia 

the  Cl?4pterfollowing,  .  therefore  we  come  to  Examples.  ,  .  : .  ■ 


The  firfi  Example  may  be  this.' 


1 


/E. 


'  Let  there  be  given  the  latitude  of  the  place,  or  Poles  elevrtion  5 1 
d.  32  m.  the  Suns  altitude  3  zd.  28.  rain,  the  Suns  declination  northerly 
ly.  d.  10.  min.  and  let  there  be  required  the  Suns  aziihuth. 

In  this  triangle  f  (7//,  let  (7  reprefent 
the  Zenith,  H  the  North-pole,  F  the  Sun,  * 
then  the ,  complement  of  the  Poles  eleva¬ 
tion,  is  (7//38d.,28 

the  com.  of  the  funs^altitude  GF  32 
thecom.  ofthe  funs  decliri.  HF '^0^  50 

or  the  funs  diftance  from  the  North-pole. 

Then  is  the  angle\  F  G  Hxhs,  Suns  azi¬ 
muth  from'  the  North  ,  or  F.G  B  the  Suns 
azimuth  from  the  South,  either  of  which  is  the  angle  required,  and 
therefore  oppofitc  thereto  I  let  fall  theperpendicular  f  and  make 
B  /  equal  to  BGt  ordering  the  workasfolloweth. 


10% 
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Poles elev.ji  32whofe  com.  GHsSd.zS'-g  i9d.  14'fe  10:4573123 

^  - 

Sunsaltitu.32  28  whofe  com.  FG  57  32^  28  46 
Sunsdecli.  15  lowhofecom.  FH  74  50  '  37  25 

the  fum  of  half  the  lides,  66  11  f  10.3551676 

the  difference  of  half  the  lides  '08  39  t  9.1822106 


gives  the  half  of  the  alternate  bafe  39  9,9946905 

.  from  which  take  half  the  true  bafe  \  GH  14 

there  remains  BG  2$  25 

Thus  in  the  right  angled  triangle  BGF,  having  found  the'  bafe 
B  G ,  and  the  hypothenufal  F  G,  being  before  at  fir  ft  given ,  we  may 
find  the  angle  at  6,  faying,  ■  •  '  .  .  .  ,  . 

jcC?  — Rad— # f  C7 j  that  is,  t  BG  25 d.  25*  9.67686S6 

tcFG<^-l  12' 
sc  G  72  24 

V  And  thiis  have  we  found  the  acute  angle  at  (7,  namely,  .5  (7  F’,.tobe 
72  deg.  24  m.  which  is  the  Suns  azimuth  from  the  South,  which  was 
required. 


The  Second  Examfle,  , ' 

tet  there  be  given  as  before,  the  latitude  5  id.  32  m.  the  Suns 
altitude  3 2d.. 28  m.  the  Suns  declinatioa  northerly  15  d.  10  m. 
And  let  there  be  required  the  hour  from  noon,  or  angle  at  H. 

We  order  the  Operation  as  followeth. 


I 


i*  *  • « ■> 


\ 


fiatitudei , 


Chap.  VI. 


trigonometry. 


10  J 


Latitude^id.  32' whofecom.is G’//38d.28'^  i9d.i4'/cio.4573ii3 

*'  (L> 

> - 


Sunsaltit.32  aSwhofecom.  is F  6^57 


ouusciJLni-.  }.«.  - - -  ,  „  7, 

.  Suns decl.  15  10  whofe  com.  js  F  /F  7+  50  3725 


the  fum  ofhalf  the  fidcs 
the  difference  ofhalf  the  fide 


66 ii  t  ic. 3 551676 
08  39  t  9, 1 8z2io6 


gives  the  half  of  the  alternate  bafe  \HI  44  39  ^  9*9946905 

to  which  adding  half  the  true  bafe  \GH  19  14 

i 


'  I 

the  fum  is  the  bafe  r  Wt  4,  H 

Thus  in  the  right  angled.triangk  BHF,  having  the  bafe  Ml  6  3  d. 

'  53  m.  and  hypothenufa'l  FH^  being  before  at  firft  given74d.  50  m. 

wemay  find  the  angle  at //,  faying,  .  ;  ' , 

sc  -Ff'l-Rad  =  t  BH-i-tc  FH,  that  is,  f  F  //  ,  6  3  53/  10*3095  77  7 

-  "T.  .  .  .tcFH  74,50  9-4330804 


*.  1 


X  ‘ 


■  \  J 


-  '  ,sc'H  $616  9.7426581 

.  ;'/^ud  thus  have  we  found  the  angle  of  the  hour  from  noon  to  be 
56  dj' 26  min.  which  converted  into  time,  is  3  ho.  45'  44  ,,beioreor. 

after  noon.  ,  /i 

In  like  fort  you  may  find  the  hour  of  night  by  any  knowti  Itar  ,  tor. 

thefamethings  being  given,  namely,  the  ^^titudeof  the  place,  the, 
altitude  of  the  ftar,  and  its  declination, 

as  before  ,  andfothetruehourand-minuteOf  it  were  the  Sun)  which 

note.  Then  from  that  ftars  right  afcenfion,.  fubtoad  the  Suns  right 
afcehlion,  and  the  remainer  converted  into  time,  add  to  the  hour  and. 
minute  before  noted,  that  total  is  the  true  hour  and  minute  of  the. 

”  But  in  gathering  the  Suns  right  afcenfion,  you  muft  remember  that 
it  differs  every  day  about  one  degree  or  four  minutes  of  time  ^.as  more 
exadly  in  the  Table  appears)  and  foyou  muft  allow  proportionably, 
for  the  time  that  the  Sun  is  paft  the  meridian  of  the  place  tor  which 
your  Tables  were  made :  as  if  it  be  fix  hours  paft  it,  the  right  afcen- 
fibn  is  increafed  by  about  one  minute  of  time  5  if  twelve  hours,  then 
about'two  minutes ;  if  eighteen  hours,  then  about  yhree.minutesot  . 

timb,  ^* '  ’  '  ‘  •/  '  '  "  • 
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CHAP,  VII. 

,  and  of  the  Cafes  thereon 

■depending ;  with  two  other  Axioms  to  the  fame  pnrpofe. 

v.  i 

1. ,  -  ,  .  ‘  '  2  Fundamental  jdxiom. 

if  'halfthe  difference  Of  the  fides  contain^ 
K-p  "t  fl.  half  the  fide  oppofite  to  that  angle,  and 

n  ^  ^3me,  and  the  iiim  and  remainer  noted  • 

;  Uuthe  rja  angle  of  the  fwes  oftheforefaidfam  and  remainer  to  the 
f^^are  of  the  fne  of  half  the  contained  angle.  ^^rter  to  the 

•  r  >  ^  in  the  triangle  uiD  E. 

Thn  ^  ^ from  the  center  the  line  HR 

■nen  drmm^  ^JT  fnrnilel  to  H  R ,  Jd  t  L  and  GO  to  AH, 

a,  Afo  of  the  arch  G X. 

tore  the  arch  G  Xy  u  the  meaftre  of  the  anq-le  aiHE-  But  O  T  it 

^^-“‘fo'he  ri^htfJhfk  ■ 

-^f  foqml  to  the  oppofte  fide  A  E.  and  SK  to -A  n 

caJltZZi  f.des,  therefore  the  rohole  arch  A  K  f’ 

tkhJce,cf  AfafdA\‘'’Z-^"'^  *  of 

tUEfff  J  A\^^d  A  thatu,  <f  half  the  oppoftefde.  and  of  half 
the  difference  of  the  containing  fides,  the  fine  whereof  is  A  P  And  if  til 

d,jrerevceAB,hetaknfrom,hef.deAE,  .ha,  il from  A  S  Vh7reL  „ 

from,llhAft?ri“  f'^f^oacd 

^  ft  CO  the  fine  of  ON.  is  alfo  the- fine  of  A  D 

Z2inmTfde^"lB  a  ofth, 

jum  ana  remainer,  and  G  T  the  fine  of  half  the  angk  atD.  I  fay  then  that, 

jis 


I 


V* 


Chap.  Vll. 


Ctisonomctrp. 


■r- 


jisthe  re^ angle  of  the  fines  of  the  containing  fides  A  D  and  E  D,’  w  to 
.  the-  fqnare  of  Radius  f 

^0  u  the  rectangle  of  the  fii,nes  of  the  fum  and  remain  :  A  R  W  BR  , 
^  ■  to  the  fqaare  of  the  fine  of  half  the  angle  A  D  E  ,  namely^  to  the  fqaa)  e 
of  the  fine  of  half  the  arch^  G  X. 

-  ,  V  That 

-  '  * 

'  jis  the  reBangle  of  Q  O  and  B  is  to  the  fqsiare  e/  G  H  ; 

So  is  the  reBangle  of  A  "W  an4>V>  Rj  to  the  fqaare  of  O  Y. 
Dempnftr..  For  as  OH,  the  femidianmer  of  a  great  circle,  is  in  fro- 
portion  to  B  C  the  femidianmer  of  a  lejfer  t  fo  is  Q.  H  the  fine  of  a  certain 
arch  in  the  greater  ,  /o  E  C  the  fine  of  the  liks  arch  in  the  lefs  •,  and  fo  is 
C  Qtheverfedfine  inthe  one,  to  the  verfed  fine  in  the  other.  Which, 
is  more  largely  dempnfirated  by  Pitifciis,  lib.  5..  and  by  others. 


■■ 

\ 


i 


I  *  ' 


i 


io6 
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Therefore  aiOHiem  frofonion  »  B  C,y5  «G  Q,  to  B  E. 

r  ;Vu  "  G  0,/o»  B  E<o  BL.  For  theirUmIt, 

ij  U  H  and  B  L  E  eqmangled.  Therefore  ai  the  fqnare.of  G  H,  ^  w 

thereaan^leofB  C  in, GO:  fiis  t.hereeMof  Q  Qm  BE'tothc 

reaangle  of  b  L  in  B  E.  ' 

^  M  dividing  the  two  lafi  reU angles  by  B  E,  then  as  the  fqmre  ofGK 

to  BG  m  GO:  fo is  GQ^tobL.  ^  ’ 

i  Or  the  Converfe^  namely^ 

BC  in  G  O,  is  no  the  fquare  of  GH  :  fo  isBL  to  GQ.  - 
Again  ,  feeing  that  K  is  parallel  to  BS,  and  BL  to  AH- 
therefore  the  angle  SB  L,  is  equal  to  the  angle  HAW:  therefore  the 
right  angled  mangles  SBh  and  H  AW  ,  are  equiangled.  Lihwife 
the  right-angled  mangles  YGH,  andQjGX,  have  the  angle 
Y  O  H  common  to  them  both.,  therefore  they  are  alfo  equiangle? 

^J^^t-efore  as  AW  is  in  proportion  to  AH -Radius  :  fo  is  BL  to 
Jbb.  And  as  GY  ts  in  proportion  to  G  H  Radius  :  fo  is  GQ  to  GX 
Therefore  the  reBangle  of  A  W  in  B  S,  is  equal  to  that  of  BL  in  Radius. 
Alfo  the  reElangle  of  GY  rn  GX,  ts  equal  to  that  of  G  O  in  Radius.  ' 
I  here  fore  m  the  reUangle  of  AW  in  B  S,  is  to  the  reaangle  of  QY 

Tn  Badifu  re^^^ngle  of  BL  rn  Radius ,  to  the  re  Id  angle  of  GQ^ 

_  AndJivtdmgthetwoUfi  reaangles^by  Radius,  then  as  AW  in  BS, 
rt^  to  GY  tnG  X :  fo  is  BL  to  GQ^  ’ 

■  ^ttas  B  L  is  in  proportion  to  QQ_:  fo  ( as  before  is  proved  )  U 
TherTfon  H  ;  that  is,  to  thefquare  of  Radius :  , 

AsBC  in  G  O,  is  to  the  fquare  of  Radius  : 
fo  is  AW  in  B  S,  ^(9  G  Y  G  X, 

But  as  A  Win  BS  is  to  G  Y  in  G  X  fo  is  AW  in  the  half  of  B  S  fthat 

Ifwn  (that  IS  GY)  therefore  as  the  reJanale 

of  BC  in  GO,  tsto  the  fquare  of  GH  .*  fo  is  thereBantle  of  AW  in 
BK,  to  the  fquare  of  GY.  ~  j  s\\\  m 

(Vhich  was  to  be  proved. 

,  Now  to  apply  this  Propolition  to  artificial  fines.  ^ 

seeing  f  by  the  ninth  Prop.  Chap.  i.  oi  Plain  Triangles)  the 
Logarithm  oC  a  re^augle  is  equal  to  the  Logarithms  of  the"^  fides 
thereof :  and  (by  the  Corollary  of  the  fame)  the  Logarithm  of  a  fquare 
IS  equal  to  the  Logarithm  of  his  fide  doubled  ;  therefore  by  the 

third 


Chap.  VII. 


Crigottometrp. 
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third  Prop,  of  the  fame  Chap  If  unto  the  artificial  fines  of  the  fore- 
faid  fam  and  reniiainer,  be  added  twice  Radius ;  and  from  thc^ttnta 
be  fubfiradted  the  fines  of  the  containing  fides  :  half  the  remainer  is 
the  fine  of  half  the  contained  angle  required.  Or,  (  by  the  a  Proo  nf 
that  Chap.)  Ifinllead  offubilradingthe  fines  of  the  containing  fides 
we  add  their  feveral  Complements  arithmetical,  the  total  is  more 
than  the  remainer  would  have  been  by  twice  Radius.  Therefore 
leaving  out  twice  Radius  :  if  to  the  feveral  Complements  arithmetic 
cal  of  the  fines  of  the  containing  fides,  be  added  the  fines  of  the  aforc- 

faid  fum  and  remainer,  half  that  total  is  the  fine  of  half  the  contained 
angle  required. 

This  ground  thus  laid, we  come  to  thattwoCafes  thereon  depending 


A-r2S~%'- 


r 


o8 
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Cafe  II.  T^e  three fides of  d  S^herkd  Tri Angie  king  ' given  .* 

t'ojindm  Afigle,  '' ■'  .  - 


♦  i  > . : 


:  { 


*  .  .  «  »  -  -ft’ 

Take  half  the  diiference  of  the  fides  contamiag  the  angle  required. 


€6ntai}JW^fideSy  Wd  the  artificial  Jinesofthe  foHfiid  fmi  and  remainer^ 
and  the  halfi  ofi^ that  total  ut' the  artificial -fine  of  half  the  angle  re-- 


■  U: 


J  ^  .*r 


■•i 


THil  being-before  proved,  we  prcrcee'd'^to  Examples."  - 
Let  there  be  given  the  C  38  d.  2^'/  4  ip.  .Uppe  Up  ppnnirrfi 

three lides  of  the, tri-  isD  9$  o^r  the  LaS  ^ 

angle  JDE,  namely,  /  76  00b  angie  at  IJ. 

^ijfer.of  A D and E  d.  32',  ATO  38-28,  s  co.  ay\  0.2061685 

— V  £  £>95  ^oOyAS CO,  ard  c^^oo j  6j^ ^8 
^66-16,  ^  9.9616244 

rm. -09-44,.?  —  9.2280481 


//alf  difference/^ 
Half  of  A  E,y 


the  f 


am  IS 


the  remainet 


19-3974966 

naif  Lj  29-^g.y  s  9.6987483 

Which  doubled  is  59  deg.  58',  the  angle  at  D  required. 


Note.  We  have  formerly  noted 
that  the  fine  of  an  arch  above  go 
deg.  is  the  farhe  with  the  -fine  of  an 
arch  as  much  beneath  90  deg,  as  in 
this  Example,  the  fine  of  9?  dee.  .is  the 
fame  with  thejfme  of  8  5  deg,  ' 


1  Example  in  Application. 


t 

„  ,  ,  .  ‘  Let  there  be  given  in  this  Triangle, 

m  Foies  elevamn,  compl.  AD,  Sid.  32' CT^?  AD  28  d  28' 

Ihe  Sms declwamn,  compl.  E  D,  i^  io<t^>£D  74. 

TkSHnsheight  compl.  A  E  32  28  2^S^£,  57  32 

And  let  there  be  requirdj  the  hour  from  noon  D.  ' 

The 


' 


Chap.  Vir. 


The  difference  of  the  ftdes  AD  md  ED  contain^ 

the  angle  required,  3  g  degr.  2  2^ 

The  hdfofthizt  difftrcnccis  jg 

The  half  of  the  opfojite  Jide  >A  is  :  28  ^5 


-  _ 

The  fum  -0/  the  half  difference ,  and  of  the  half  Jtde,  is  46 
1  he  remainer  of  the  halfdiff.  taken  from  the  half  fide,  is  -lo 

Which  thus  ordered,  we  refolve  the  Problem  thus, 

The  Poles  elevation  comf,  A  D  deg.  28'  s  col  ar.  0I2061683 

The  Suns  declinat,.comf,  E'D  ^4  co  s  eo,  ar,  o.oic^o/?-. 

Tk  aforefiU 

The  aforefatd  remamr :  lo  s  .  .  9.2640274 


-  •  '  ,  ,  ,  .  Sum  l9-349366r 

^  ^  -  .  zS  deg.  1  The  half  9.6746830 

J  he  archanfwermg  to  this  fine  9.6746830,  is  28  deg.  13',  which 
doubled  is  56  deg.  26',  the  angle  at  D  requii'ed.  ■  ' 

Which  converted  into  time,  is  3  ho.  43'  44",  the  hour  from  noon,, 
namely,'  14'  16",  after,  eight  of  the  clock  in  the  morning,  or4?'44", 
after  three  of  the  clock  in  the’  after  noon. '  ^  jii  like  fort^  may  the  hour 
of  the  night  be  found  by  fome  known  Har,  as -we  have  before  touched 
at  the  end  of  the  lait  Chapter.  ,  -  ‘  -  ■ 


\  ’ 
t' 


2  Example. 


Let-therd  be  given  , 

The  Poles  elevation, compl.  A  b  f  d.  32'  7.  AD  ■%%  d.'  28 

The  Suns  delination,  compl.  ED  1^  ’  io>  ^  2)‘'74  *  50' 

The  Suns  height,  compl.  AE  32  ' 283  h  £  57  32' 

^nd  let  there  ,be  required  the  Suns^a?imuth  from  the  North  A.  . 
TheSfferenceofthefdes  containingthe  angle  re-  Vd,  i  •'< 

quired,  namely  the-  difference  of  AD  and  A  E,^  is  '19  degr . ' '  04'  ‘ 

Hdf^of  that  difference,is  '  ,  ’  cp  ■  ‘^^2 


Half  of  the  oppofte  fde  E  D,  is 


37 


.  2S 


i  i 

Sum  of  the  half difference,  and  of  the  halffde,  is  '  45 

Remainerof  the  half  differ.  tak£n from  the  half  fde,  is  27 

.  P  2 


57 

55 

Which  ' 
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Which  thus  ordered,  we  refblve  the  Problem  thus. 

Mies  ek'vation^  comfl.  AD  3 8  deg.  28'  s  co.  ar  0.2061683 

Sms  altitude y  cornel.  AE  57  .  32  s  co.  ar  0.0738100 

Aforefaid  fumy  ,  '  46  57  s  9*8637737 

Aforeftid  remamry  27  53  s  9.6696420 


Sum'  19.8136940 
'  $ i  deg.  4S'  the  hAf  9.9068470 
The  arch  anfwering  to  this  fine  9.9068470,  is  53  d.  48  min.which 
doubled,  is  107  deg.36m.  the  angle  at  A,  which  is  the  Suns  azimuth 
from  the  North  part  of  the  Meridian. 

Otherwife  the  Operations  in  this  Problem  may  be  thus  ordered. 
Toles  etev.No.  51  d.  ^i' Co.  of  the  Poles  elev.  AD  38  d.  28'^^  i9d.  14' 
Suns  a  hit.  32  2SC0.0ftheSunsaltit.AE  57  32.S28  46 


<i> 

•-C3 


Suns  deel.  No.  1%  10  Compl.  thereof  E  D  SOH37 


difference 


25 

32 


.-A 


/um 

remainer  . 

Hence  we  refolve  the  Problem,  as  before. 

AD  38  deg.  28'  s  CO.  ar. 

AE  57,  32  s  CO.  ar. 

'  fum  46  57 

remainer  2j 


46 

*7 


S7 

S3 


S3 


s 

s 


0.2061683 
0.07  3  8099 
9.8637737 
9.6699420 


S3 


Which  doubled,  is  107 


19.8136939 
9.9068469 


48  s 

36,  the  Suns  azimuth  from 

■  .  ,  Cthe  North. 

Again,  For  the,  South  declination. 

Pokietev.No.  $\d.  ^z'Co.ofthe  Poles  elev.  A  D  lad.  14’ 

Suns  altit.  05  ipCo.ofthe  Smsaltit.  AE  84  5o!i42 


as 


dtcl.  So  15  10  Suns  di.from  no. pole.  £  D  j  05  1  o£  5  2 

difference  23 


35 

11 


fum 

remainer 


75  46 

29  af 
Hence- 


«  . 


•  \  » 


Chap.  VII. 


Ill 


trigonometry. 

Hence  we  refolve  the  Qucftion  thus. 
^ D  deg.  28  m  .  X  CO.  ar. 


84 

fum  75 

temainer  ’29 


46 

24 


s 

s 


CO.  ar,^ 


C.2c6 1685 

O.OOT  -jdSz 

9.9864593 

9-6909964 


61 


Which  doubled,  is  122 


13 

25  > 


s 

the 


19.8853022 
9.94265 1 1 
Suns  azimuth  from 
( the  North. 

Note,  ^nd  after  the  form  of  either  of  thefe  Exawples\,  voe  may  by  the 
fame  things  giver/,  find  the  angle  of  the  fame  fofitjon. 

,  3  a4s  if  there  mre  given  the  Poles  elevation,  the  Sans  declination,  and 

the  Snns  height :  to  find  the  angle  of  the  Sms  yofition,  '  ■ 

\ 

•  This  eleventh  Propofition  is  often  ufed  by  Sea-men,  efpeeially  tJic 
lecond  Example,  for  finding  the  azimuth,  whereby  the  variation  of 
the  Compafs  may  be  known  at  Sea,  after  this  manner. 

Aboutthe  middle  of  the  forenoon,  or  afternoon,,  the  height  of  the 
Sun  above  the  Horizon  is  to  be  taken  by  fome  Inftruraentfor  that  pur- 
pofcj  which  being  noted  down,  you  are.  at  the  fame  inftant  (fo  near  as ; 
may  be  )  to-fctthc  Sun  with  your  Compafs  (  fitted  for  that  purpofe,, 
the  outward  circumference  of  the  Fly  or  Card  divided  into  degrees,^, 
and  the  Needk  placed- under  the  North, and  South  points  of  the  Card), 
and  note  down  like  wife  upon  what  degree  of  the  Compafs  (  reckr 
©ning  from  the  North)  you  found  the  Sun.  Then  knowing  by  your 
f©rmerx)bfervations  and  reckoning, your  Latitude, and  by  your  Tables; 
for  that  purpofe,  the  Suns  declination,  there  is  given  the  Poles  elevati¬ 
on,  the.Suns  declination ,  and  the  Suns 
height  above  the  Horizon,  where¬ 
by,  according  to  the  fecond  Example- 
laft  before  going,  yommay  find  the 
Suns  true  azimuth  in  degrees  and 
minutes  from*  the  North  3  which 
compared  with,  the  degrees,  before 
found  by  the  Compafs,  if  both  agree, 

^e  Conipafs  hath  no  variation if  there  be  any  difference  that  dif¬ 
ference  is  the  variation ; ,  Which  variation,  whether  it  be  Eafterly  or 

Wefterly; 


I 


Il2 
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we/lerly,  may  beknownbythe-Rulc  before  given  upon  the  twelfth 
Cafe  of  the  third  Chapter  of  right  angled  triangles. 

As  in  the  fecond  Example  lall  before  going.  Admit  that  at  the  fame 
inftant,  when  1  oblerved  the  height  of  the  Sun  in  the  morning  to  be 
sad.aS  min.I  fet  the  Sun  by  my  Compafs,  and  found  it  to  be  from  the 
point  towards  the  South  1 2  deg.  that  is,  from  the  North  1 02  d. 
But  the  Siins  true  azimuth  from  the  North  found  by  calculation ,  is 
JC7deg.  ;6  min.  the  difiercnce  between  thefe  two  is  5  deg;  36.111. 
which  is  the  variation  of  the  Compafs. 

But  to  know  whether  this  variation  be  EaRerly  or  Wellerly,!  conll- 
der  that  by  the  Suns  true  azimuth  found  by  calculation  ,  the  Sun  Ihould 
liave been  from  the  North  107  deg.  36111.  that  is,  from  theEallpoint 
of  the  Compafs  to  the  Southwards  1 7  deg.  36  ra.  Whereas  fetting  it 
with  my  Compafs,  it  was  from  the  Eaft  to  the  Southwards  but  1 2  deg. 
So  that  the  degree  whereon  the  Sunfhould  have  been,  was  more  to- 
ward  the  right  hand, than  the  degr.  whereon  it  was:  therefore  I  affirm  . 
the  variation  tobe  Eafterly  5  deg.  36  min..  By  the  fame  Problem,  may 
the  vai'iation  of  a  Needle  be  found  on  the  land . 

I 

Cafe  1 2..  Ihe  thre'e  angles  of  a  fpherical  Triangle  gi'ven  :  to' 
find  a  fide.  '  ,  .  ; 

This  is  performed  by  the  lafl  Axiom,  the  angles  being  converted 
into  fides,.and  the  Tides  into  angles  (  as  v/e  have  (hewed  Chaf,  i  Of 
■  Spherical  Triangles)  taking  inftcad  of  the  greateft  angle  his  comple¬ 
ment  to  1  So  deg. 

Wherefore  having  ttken  inftcad  of  the  greateft  angle  his  comple¬ 
ment  to  i  80  deg.  and  all  things  elfe  remaining  as  before. 

,  Take  halfthe  difference  of  the  angles  that  are  adjacent  to  the  fide 
required,  and  add  it  to  half  the  angle  oppofite  to  that  fide  j  and  like-  ^ 
wife  fubftradt  it  from  the  fame,  noting  the  fum  and  remainer.  | 

Then  to  thi  complements  arithmetical  of  the  artificial  fines  of  the  adjacent  | 
angles^  add  the  artificial  fines  oftheforefaid  fum  and  remainer.  and  the  '' 
half  of  that  total  if  the  artificial  fineof  half  the  fide  remired,  i 

The  like  reafoil  ferves  for  this,  as  for  the  laft  Cafe  before  goiug.  i 
We  come  thereforeto  Examples. 
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Dijfer.  'ofE and 2),  «  i8  d.  51' 


Crigonometrp. 
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D  56-26’ 
£  37-55 


7Je  half  difference,  09  ffi.  , 

5  j  45-272  s 


?  CO.  ar. 
^  CO.  ar. 


C.0792283 
0.21 

9.85293  14 
9.6561 780 


The  half  of  yl,  is 

7  he  Slim, 

The  remainer. 


3 


v45 

26 


^7. 

56i 


ii 


rem.26-$6z  s 


fam  19.7998054 

V.  '  ‘  ;  57-35  9-8999027 

-  Which  doubled,  is  105  deg.  10  min.  the  complement  whereof  to 

180  deg.  is  74  deg.  5omin.  which  isthe  fiderequired.  ED..  ■ 

•  '  I  Examflt  in  ./Application.  Let  there  be  given. 

The  Sans  azimuth ,  A-\Qq  deg.  36  m.  or.^  72  deg.  ^4'fB.  A.- 
Thehour from  noon,  D  in  degrees  .k.-  '  56  '  26  D. 

7  hcangle  ofpofltioh,  E  .  ,  '  ' 

And  let  there  be  required  the  Suns-height,  being  the  complement 

of  ’A  E.  '  ^ 

The  diff'eremeof  the  adjacent  angles  A  and  u  34  d.  2p* 


Thehalfofthatdijferenceis  *  '  / 

The  half  of  the  angle  D,  oppoji'te  to  the  fde  required.^  ■  zi  '  13 

The  fm  of  the  half  difference  and  half  angle ,  E  '  45  27^- 

The  remainer  of  the  half  differ,  taken  from  the  half  angle,  is  10  58^ 

Then  for  the  refolution  of  this  Problem. 

The  Suns  az,imuth  A  72  deg.  24'  :  s  Compl.  ar.  0.0208202 
The  angle  of po/ition  £37-  •  55  ^  Compl.  ar.  d.’ 114677 

Theforefaidfum'  45  .  277  s  '  :  9.8529314 

The  fore faid  remainer  10  58^  s  9.2-]<$622j 

-  .  ■  ■  ,  ■  ..  . - ; - 

L'.  ;  -  -■  g  .  Jam  .■  19.3648420 

.  .  .  28^  46  -[  p  -  Chalf  9.6821210 

^  Which  doubled ,  is  57  deg.  32  m. -the  fide -.4  £,  the  complement 

whereof  3  2  deg.  28  min.  is  the  height  of  the  Sun  requh'ed. 

r  And  after  the  form  of  this  Example,  the  fame  things  being, given  : 

namely  the«Suns  azimuth,  the  hour  from  Noon,  and  the  angle  ofthe 

Sims. pdlition  being  given  :*.we  may  find  2  The  Suns  declination  (as  in 

thp  fbojiercexample )  3  Or  the  Poles  elevation. 

V  liyote..  Although  in  the  cpnverforfof  angles  into  fides,  you  may  alwayer 

'/tsisfffQr.efaid.)  take.infiedd  of  the  great  eji  angle,  hi^  complement  to  180 

y^^yo^^^^^offotodoofneceffty,  for  youmay  takp  the  complement  of 

*ne  ofthe  leffer  angles,  to  i3>o  deg.  As  Let 


Cnsoitometci?. 

Let  there  be  given  theC^  1 07  d.  3  6'/ And  'let  there  be 

three  angles  of  the  tri-<-D  56  d.  26'  or  123 
angle  ADE,  namely, c£  037 


■Diff'er.ofE and 8 5  d.  3  9' 
1  he  half  difference  4  2 


The  half  of  A  is 

The  Siim^ 

7  he  retvainer^ 


D  ^6-16 

A 


96 

10 


37 


37-25 


3  4>  requir’d  as  before 
555the  lide£  T>. 

0.0792283 
0.2 1 1 4677 

9-997 

19.5674749 
9.7837374 


Which  douhledy  is  74-50,  fde  E  D  re^nired. 

He  hath  another  way  very  little  inferiour  to  the  former,  for-  the 
folution  of  the  two  laft  Cafes,  which  Mr.  Gunter  makes  ufe  of,  Asif 
7  hree  fdes  be  given  to  find  an  angle. 

Add  the  three  fides  together,  noting  half  that  fum,  and  from  that 
half,  fubftrad  the  lide  oppofite  to  the  angle  required ,  arid  note  the 
remaiher.  Then 

Asthereblangle  of  the  fines  of  the  containing  fdes, 
is  to  the  fqnare  of  Radius ; 
fo  is  the  reStangle  of  the  fines  of  theforefaid  fum  and  rentainer.^ 
tothefquareofa  fine.,  whofe  arches  co/npl.  doubled  is  the  angle  fought. 
By  containing  fides,  we  mean  the  fides  containing  the  angle  required. 

Therefore  working  by  artificial  fines, . 

Add  to  the  complements  arithmetical  of  the  fines  of  the  contain¬ 
ing  fides,  the  fines  oftheforefaidfum  andremainer,  half  that  total  is 
the  fine  of  an  arch,  whofe  complement  doubled,  is  the  angle  fought 
Let  the  Example  be  here  as  before,  namely,  ■  -  fatD. 

A  E.  72d.32',  and  let  there  be  required  the  angle 


Let  there  be  given  ^AD 

ED  74 


28  s  CompL  arith. 
50  j  Compl. arith. 


The  half  fum 
The  remainer 


170 

8S 


SO 
25  ^ 

S3  J 


The  complement  ofthisfittes  arch*  ^  28  deg.  13  m  . 

Which  doubled,  is  S<S 


0.2061603 
0.0153967 

9.9986090 
9.6699420 
—  -  , - * 

19.8901160 
9,9450580 

26  the  angle  at  D  require^ 
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If  the  three  angles  be  given  to  find  a  fide,  ypu  may  convert  the  an¬ 
gles  into  fides,  &c.  as  before  is  file  wed. 

Although  either  of  thefe  two  laft  Axioms  are  very  fufficient  for  the 
folution  of  the  two  lafi:  Cafes  of  an  oblique  fpherical  triangle  arith¬ 
metically  ;  yet  neither  of  them  can  fo  aptly  be  applied  inftrumentally. 
We  will  thereforeherefst  down  the  third  Axiom,  which  he  hath  to 
the  fame  purpofe. 


EA 

The  three  Jides  of  trii^n^le  hein^  ^^d  an  an^le  vecmired..^  let 

fall  a  perpendicular  oppofite  to  that  angle  ^  the  fide  whereon  that  perpendi- 
CHlarfalls^  wecall^  for  difimElionfak^^  the  bafe,  and  the  other  two  t^e 
Jrdes  ,  thtti  in  every  of  thefe  triangles  A  E  is  the  bafe,  A  D  '  and  E'D 
the  fides  :  D  B  the  perpendicular,  B  bein^  placed  at  the  right  angle,  and- 
B  I  alwayes  made  equal  to  BE  :  Thm  in  every  of  them  A  E  Ueing  the 
true  bafe,  A  I  A  the  alternate  bafe ,  whoje^end  Tl  is  as  far  from  the  per-’ 
pendicular  B  one  way,  as  the  end  of  the  true  bafe  E,  is  from  the  perpendicular 
the  other  way.  Which  things  thm  conceived,  J J ay, 
u4s  the  tangent  of  the  true  femibafe  given,  '  ' 

,  is  to  the  tangent  of  half  the  fum  of  the  fides  { 

So  is  the  tangent  of  half  the  difference  of  the  fides,  '7.  ' 

tothe  tangent  of  the  alternate femihafe. 

That  is,  ■  - 

As  the  tangent  of  the  half  of  AE, 

to  the  tangent  of  half  the  fum  0/  A  D  and  E  D. 

So  is  the  tangent  of  half  the  diference  0/  A  D  and  ED,  ^ 

tothe  tangent  of  the  half  ojf  Al.  ■  ■  ’ 

The  demonfir ation  whereof,  you  may  fee  in  his  fecond'Book  of 
Triangles.'  '  ' 

Therefore  adding  the  half  of  the  true  bafe  AE,  to  the  half  of  the  alter¬ 
nate  bafe  A I ;  the  fum  is  A  E,  the  bafe  of  the  right  angled  triamle  A  B  D  .• 
alfothe  difference  of  the  halves  of  AE  and  A\’,,U  E  B,  the  bafe  of  the 

other  rtght  angled  triangle- EB  D. 

Q-  And 


-4^ 


ii6 


Book  II 


^ngonomettp. 

M  thm  in  either  of  the  right  angled  triangles  ABD  and  EB  D 
We  have  the  bafe  and  hyfothennfaly  whereby  at  one  other  operation  either  of 
the  singles  oppofite  to  the-perpendicHlar.)namely-,the  angle  at  or  that  at  £, 
maybe  joundby  the  13  Cafe  of  right  angled  triangles.  Therefore^  the  three 
fides  being  given ^  we,  may  fnd  an  angle. 

As  for  Example,  in  the  firll  of  thefe  triangles,  let  there  be  required 
the  angle  at  A^  the  three  Edes  being  given,  namely. 


A  E  74'd.''  50'  the  hdlfbf  AE  37d.  25'  $ 

- > 


-^/57  32,  'the  half  of  A D  28 

££>'38  28  the  half  of  ED  19 

The  fim  of  half  the  fides. 

The  difference  of  half  the  fides 

'  s  » 


Co.  ar. 

I 

or  tc. 


10. 1 165279 


46 

H 
48,  90 


09  32 


A 


r . 

t 


The  half  of  A I  '  , 

To  which  adding  half  of  jiT 
The  fim  is  A  B  ' 


<■  j 


13. 

37 

51 


V*  \  4  \ 


42 

25 

07 


10.0455626 

9.225  I  560 
9.3847065 


AB  51  deg.  07'  ihelt'angenr'of  AB 
AD  %’]  32  tan.  'compl.  of  AD 


IO.C9-34397 

9.8036296 


A  37  55  make' fine  compl.  ‘A'  ,  9.8970693 

^  And  thus  we  have  fc^M  phe  angle  at  A  to  he  3  7  deg.  5  5  mini'  and 
in  likemanner  wemight  have  found  any  ofthe  other  angles. 

Note.  For  the  refolution  of  queftions  of  this  nature  inflrumen- 
tally,  Mr.  Canter  fan  ingenious  man  in  contriving  and  applyine  of 
lnftruments)makes_ufe  ofthe  right  and  verfed  fines ,  and  fo  refolvcs 
them  at  two  operations,,  and  Ibmetimes.  he  uleth  the  right  fines  only 
'  but  then  he  hath  three  operations.  -Notwithftanding  they  may  alfo  be 

performed  at  two.  opefadons  without  verled  fines,:  ufing  only  the  tan* 
gents,  as  we  have  here  Ihewed. 

Now,  as  we  have  before  for  right  angled  triangles,  fowe  willherc 

for  oblique,  reprefent  in  a  Table.the  operations  ufed  in  every  Cafe, by' 

the  view  of  which  Jgbk  you  mayhedireaed  in-  the  refolution  of  ahy 
oblique  fpherical  triangle..  '  .  ^ Hi.  .  . .  .vn  . ,  _ .  , . 


• 

Two  angles,and  a  fide  oppolite 
to  one  of  them  given :  to  find! 
the  fide  oppofite  to  the  other. 

Twofides,withan  angle  oppo- 
fit  to  one  of  them  given:to  find 
the  angle  oppofite  to  the  other] 

Two  fideswith  7 
their  containedC 
angle  given to( 
find  ji 

The  3<1  fide 

0 

One  of  the  o4 
thcr  angles,  j 

•  .  i 

C.  '  * 

Two  angles  and' 
the  fide  between  ( 
them  given  :  to  ( 

find 

\ 

J  The  third ' 
jangle. 

^  One  of  the 
)  other  fides. 

t 

Two  fides  with'' 
one  of  their  op-  ( 
polite  angles  gi-  P 
ven  :  to  find  -  •  3 

1  The' 3d  fide 

Their  con- 
stained  angle. 

• 

i 

Two  angles  with 
one  ©f  their  op-( 
polite  fides  gi-| 
ven :  to  find'  ' 

^ ' 

/ 

» 

rThe  third 
angle. 

^  The  fide  he- 
Vtween  them 

•  ■  ^  1 

1.  ’  ^  ' 

T  .  - 

*  1 

...  •  r  ^  1 

Dat.  j  Rcq.  j  The  Pro 


E  >  ED.  sE^sAD^  s  A,  sET) 


E.  s  E  Dj  s  A.)  ' s  A  Dy  sE 


1 


\Ra.  sc  A^t  A  D^t  A  B. 
ADC  ED  <  furn  or  reni-of  AB^  AE  [%EB 
A  ^  ?  sc  AB.,  sc  E  B^  sc  A  i>),  sc  E  D 

AiE c  ^  Ba.  sc  A^  t  A D.,t  A B. 

E  fum  or  rem.  AB  and  AE  is  EB 

,  '  EB,  s  A  B,t  A,t  E. 


AD 


4 


D 


tRa.  sc  A  D,  t  A^  tc  B  D  A. 
r  E  Pfum  or  xt.BDA,  &  i)  is  BDE 
^  /s  BD  A.,s  B  D  £,  'SC  A,  sc  E. 


\^Ra.  sc  A  jD,  t  A,  tc  B  D  A. 

ED  <  lum  or  re.  BD  A  D  is  BDE 

/sc  BDE^  ’sc  BDA,t  AD.,  t  ED 

-  — 


Ra.  sc  A,  t  AD.,  t  A  B. 
AD\AEAjc  AD,  sc  ED,  sc  AB,  sc  E  B 
A  «c  j'fum  or  difFer.-<4£  and  EB  is  AE 

ED/  <lRa.  sc  AD,  t  sA',tc  B  D  A. 
D  ^tc  AD,tc ED, sc  BDA,sc BDE 
I  fum  or  difF.S  &  B  DE  is  D 


8 


A 


Ra.  sc  A  D,t  <tA,  tc  BDA. 
sc  A,  sc  E,  s  B  D  A,  s  B  D  E 
fum  or  difF.££>^  &  BDE  is  D 


Ra.  sc  A,  t  A  D,  t  A  B. 

AEh  E,  t  A,  s  AB,s  E  B.  ' 
*fum  or  diff.of'^jS  Sc  EB  is  AE 


Three  iides 
given  :  to^  an  angle, 
find 

Three  angles 


_ T  he  Equality 

s^AE'-\  \<X\.t.AD  c  a.sAD  >  , . 
^yand  £2)  is  fum  £2)  ( 

t  AE  =  ^dif. AD^  Sam  s  e(^ /y 
and  ££>  is  rem  .G  \  Rem.  sG]  ^ 


!0 


I  I 


(^^-Hdif.£Sc 

IbSejs)?  > 


iven 


and 


to  >  a  fide. 


.ar.  su  ^  . 
.ar.  J  £  f  ^ 


)t  A-\  difF.  E( Sum  s,  F  (  •  '  I 
(  &  -D  is  rem.  G  )  Rem.s  G  J 


11 


0. 


This 


) 


Crisonometr)?. 
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This  laft  Table  might  be  propofed  in  other  terms  j  as  the  firll 
Cafe  we  might  exprefs  thus  co.  ar.  s  E~\-s  A  D-\-~s  A,  makes  ED  cut- 
t  mg  off  an  unite  or  i.  in  the  lirff  place  toward  the  left  hand,  which 
thing  being  before  fufficiently  explained ,  we  ilia  11  not  here  need  to 
infift  thereon. 

Here  I  intended  to  conclude  this  work ;  but  becaofe  the  demonff  ra¬ 
tion  of  the  firff  fundamental  Axiom  for  fpherical  triangles,  as  it  is 
delivered  by  the  Lord  of  Marchifton,  is  very  brief,  and  by  him  ap¬ 
plied  to  another  kind  of  Logarithms,  fo  that  it  may  feem  obfcare  I 
have  thought  good  here  ( though  fomething  out  of  place )  to  illuffrate 
the  fame,  firff  premifing  certain  Lemmas  ferving  to  that  purpofe. 

L  E-M  M  A  I.  - 

/ 

aright  angled ffherical  triAngle^ 

As  the  fine  of  the  bafe  ^  is  in  proportion  to  Radius  :  fo  is 

thi  tangent  of  the  perpendicular,  to  the  tangent  of  the  amle 

At  the  bafe.  * 

s 

As  in  this  Diagram, 

Let  A  D  B  reprefent  a 
Ipherical  Triangle ,  right 
angled  at  B  j  fo  that  A  D 
IS  the  line  of  the  hypothc- 
nufal ,  A  B  the  line  of  the 
mIc,  and  D  B  is  the  per- 
-vpendicular. 

The^  is  DAB  the  an¬ 
gle  at  the  bafe ,  and  I H 
the  line,  and  L  M  the  tan¬ 
gent  thereof.  Alfo  D  F  is 
the  line,  and  KB  the  tan¬ 
gent  of  the  perpendicular 
DB. 

I  fay 
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'  ,  I  fay  then. 

As  k'Q  the  fine  of  the  bafe, 

■  ■ '  is  in  proportion  to  AM  Raditu  : 

fo  is  EK  the  tangent  of  the  perpendicular^ 
to  M  L  the  tangent  of  the  angle  at  the  bafe. 

%  H  • 

L  E  M  M  A  2. 

In  a. right angledfpherical^ r tangle  , 

As  the  fine  of  the  hypothenufaf  is  in  proport  ion  to  Radius  *  fo 
is  the  fine  of  the  perpendicular^  to  the  fine  of the  angle  at  the 
bafe, 

'■  That  is,  in  the  foregoing  figure, 

As  h\d>  thefine  of  the  hypothenufal  ^ 
is  in  proportion 'to  Al  Radius : 
fo  is  the  fine  of  the  perpendicular) 

to  I H  the  fine  of  the  angle  at  the  bafe. 

Thefe  two  Lemma's  might  be  demonftrated  in  this  Diagram,  but 
becaufe  the  fame  in  effedl  arc  at  large  demonftrated  by  Lambergiusy 
-Fitifeus  ySneHius^  and  others,  we  let  that  j^afs. 


LEMMA 

f he  circular  parts  of  aright  angled  Tfriangley  are  the  fame  with 
the  circular  part  sofa  'quadrant  dl  Triangle  adjoyhing. 


X. 


AsletABD  be  a  triangle  right  angled 
at  B  :  and  let  one  of  the  fides  thereof, 
namely ,  A  By  be  extended,  till  it  become 
a  quadrant,  that  is  to  and  draw  an  arch 
from  G  to  2).  Then  is  GAD  aquadran- 
tal  triangle,  adjoyning  to  the  right  an¬ 
gled  triangle  A  B  D.  I  fay  therefore  that 
the  circular  parts  of  the  quadrantal  tri¬ 
angle  G  A'T>y  are  the  fame  with  the  cir¬ 
cular  parts  of  the  right  angled  triangle 
A  BD.  For  the  circular  parts  of  either  of 
them  are,  as  here  ap  peareth. 


w' 


V 


r* 


I  20 

The  five  cir¬ 
cular  parts  of 
the  triangle. 
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ABDy  are  AB.  DB  com.  BDA.  com.  AD.  com.  A. 

e  Li  iangie.  c  GAD^  are  com.  AG.  AGD.  GDA.  com.  AD.  com.  A. 
Whereit  is  evident,  GB  and  GD  being  quadrants  GDB  is  a  right 
angle,  and  D  Bh  the  meafure  of  the  angle  at  G :  fo  that  the  fide  AB 
in  the  one  is  equal  to  O’ in  the  other;  and  the  fide  j?Z>inthe 

one,  equal  to  the  angle  in  the  other,  zndcomfl.  B  D  A  in  the  one 
is  o  DA  in  the  other,  and  comp/.  AD  in  the  one  is  the  fame  with  corr.pl. 
AD  in  the  other ;  and  laltly,  that  compl.  A  in  the  one,  is  the  fame  with 
in  the  other,  for  the  complement  of  the  acute  angle  DAB 
unto  a  quadrant,  is  alfo  the  compl.  of  the  obtufe  ang-le  GA D 

L  E  M  M  A  4. 

If  Jive  circles  of the  Sphere  be  fo  ordered,  thrt  the  firjl  inter fe^ 
the  fecond  ,  the  fecond  the  third,  the  third  the  fourth^  the 
fourth  the  fifth,  md  the  fifth  the  fir  ft  ^  at  right  angles  ]  the 
right  angled  trhngles  made  by  their  interftSiions ,  do  all  con  ft jl 
of  the  fame  circular  parts. 

As  in  this  Scheme, 

^  0 

_  Let  G  reprefent  the  Ze¬ 
nith,  ^ the  North  Po]e,and 
f  the  Sun  being  in  the  Ho- 
lizon.  So  thst  1 G  ,ffis3n 

arch  of  the  meridian  of  the 
place. 

BDf  an  arch  of  the 
Horizon. 

FEC,n\\  arch  of  the  circle 
deferib’d  about  the  Sun. 

C AH,  an  arch  of  the 

meridian  of  the  Sun. 

r  ^  ^  /  ^rch  of  the 

Equinoctial. 

Lhen  do  thefe  five  arches 
retain  the  conditions  re- 

The  firll  hiterfeCtino-  t-Ur.  r  i  •  cd. 

tte  third,  the  fourth  h,  c ;  fiftl,; 

the 


I2I 


Chap.  VII.  Crisonometr|>4. 

the  firft  in  I,  and  thefe  interfeftions  at  B,  E,  C  H,  I,  arc  at  right  an¬ 
gles  ^  therefore  1  fay  the  right  angled  triangles  made  by  the  interfe- 
d;ions  of  thefe  circles,  namely,  ABD,  DHL,  L  FE,  E  G  I,  and  GCA, 
do  all  confift  of  the  fame  circular  parts,  for  the  circular  parts  in  every 
of  them  are  as  here  appeareth. 

The  five  /-ABD,  arc  A.B,  \  B  D,  com.  B  D  A,  com.  AD,  com.  DAB 

circular  \  D  H  L,  arccom.  H  L  D.  com.  L  D,  com.  LDH,  DH,  HL 

partsin  ^  LFE,  arecom.  ELF,  L  F,  FE.  com.  FEL,  com.  EL 

riieTri-  /EIG,  are  IG.cqm.  IGE,  com.GE,  com.GM,  El 

angle.  CgCA,  arecom.  GA,  com.AGC,  GC  CA,  com,  GAG 

Where  you  may  obferve,  that  to  the  fide  A  B  in  the  firfi:  triangle,  is 
equal  CO  v?/?/.  HLD  in  the  fecond,,  or  cowp/.  ELF  in  the  third,  cr  1  G 
in  the  fourth,  or  comfl.  A  G  in  the  fifth.  1  n  like  fort,  to  the  fide  D,B  in 
the  firft  triangle,  is  equal  compl.  L  D  in  the  fecond,-  the  fide  L  F  in  the 
third,  comfl.  1 G  E  in  the  fourth,  or  compL  A'  G  C  in  the  fifth :  and  the 
like  is  to  be  feen  in  the  reft,  taken  in  foch  order  as  they  arc  placed.  / 

To  exprefs  this  more  plainly  :  A  B,  the  Poles  elevation  in  the  firft 
triangle,  is  the  complement  of  the  angle  HLD  in  the  fecond,;  or  the 
complement  of  the  angle  ELF  in  the  third',  or  the  fide  I G  in  the 
fourth,  or  the  complement  of  the  hypothenufal  G  A  in  the  fifth  *,  and 
thelike  istobeunderftoodof  the  reft.  3  ..  '  / 

The  fame  uniformity  of  the  cirthdar  parts  is  alfo  apparent  in  quaTrantal 

triangles. 

As  in  the  fame  Scheme  G  from  D,  D  from  E,  E  from  A,  A  from  L, 

'  and  L  from  G,  are  diftantby  arches  each  equal  to  a  quadrant ;  but  the 
arches  GA,  AD,  DL,  LE,  and  E  G,^are.  not  quadrants.  Here  at  e 
therefore  five  quadrantal  triangles  GAD,  ADL ,  DLE,  LECj,  and 
EGA  :  whofe  circular  parts  are,,  as  here  appearth. 

The  five.*  GAD,  arecom.  AG,  AGD,  GDA,  com.  AD,  com.  DAG 
.  circular  \  A  D  L ,  are  •  ALD,  com.  L  D,  com.  A  D  L,  com.  A  D  DAL 
parrs  in  ^  D  L  E.  are  com,  DLE,  com.  L  D,  E  D  L,  D  E  L,com.  L  E 
the  Tri-  /  L  E  G,  are  G  LE,  LGE  com.  E  G,  com.  L  E  G,  com.  L  E 
angle.  VEGA, arecom.  A  G,com.EGA,com.E.G.  GEA,  GAE 

■  Where  you  may  obierve,that  the  circular  parts  in  every  of  them  re¬ 
main  the  fame  unchangeable  ^  and  not  only  in  thefe  ten  triangles,  but 
in  all  others  which  do  arife  of  the 'other  interfeftions  of  thefe  ten  ar¬ 
ches  drawn  forth  to  whole  circles ;  which  becaufethey  are  many  and' 
co.nfufcd,,we  here  let  them'  pafs,  this  being  fufficient  for  our  purpofe.. 

'  ■  i  .  Flih!- 


Cingonometr^  Bookir, 

I  Fundamental  AXIOM. 

of  the  five  circular  parts  m  A  fphericalTrimgky  right  angled  or 
(puadrmtal. 

The  fine  of  a  middle  part  with  Radius^  is  equal  to  the  tangents  of 
the  extr earns  adjacent)  or  to  the  fines  complement  ofthe  oPpofits 
txtreams. 


"T  7\  THata  middle  part,  and  what  the  extreams  are,  whether 

^  V  V  adjacentoroppolitethereto,  we  have  before  fhe wed  CW 

2.  of fphcrical Triangles.  ' 


the  Rrlt  part  of  this  Axiom 
in  right  angled  triangles  j 
the  middle  part  is  either 
one  otthe  lldes,  or  one  of 
the  oblique  angles,  or  the 
hypothenufal. 

Ca/e  1.  Let  the  middle 
part  be  a  llde  j  as  in  the  tri-. 
angle  ^^2),  let  ^  5  be  the 
middle  part,  andD  S,  and 
comp/.  A  the  extreams  ad¬ 
jacent  j  then  I  fay,  that  the. 
fine  of  B  with  Radius,  is 
equal  to  the  tangent  of  D.ff, 

■  _  the  tangent  of  the 

~  S?"  ”  ?r  "SKfe  ^ 

PQ  R  3  tangent  of  the  complement  of  the  fame  arch  •  To  thor 

as  Radius,  IS  to  tangent  >^,fo  istang  comnl  STo  V  ’ 

CorollaryoUBTor,  ?ha^\  Ifp?  r  •  <^hereforc  fhythe 

to  X>  ^  -84- Radius,  is  equal 


Cafe  2. 


i 


Chap.  VIi. 

Cafe  1.  Let  the  middle  part  be' aif  angle,  as  in  the  triangle  DHL ; 
let  compl.  H L  ‘Z>  bethe  middle'  part,  and  HL  and  compl.  L  D  the 
extrearas  adjacent,  then  I' fay, '  that  the  ^fine  complement  of  H 
with  Radius,  is  equal  to  thetahgentofHi/,  with  the  tangent  of  the 
complement  of  Z.I>.  , 

For  f by  Lemma  4.  j  compl. -ftf  2.  D  is  equal  to  AS  ^  and  compl. 

D  to  “D  5,  and  H  L  to  compl.  .D  A  B^  and  here  before  we  have 
proved,,  that  s  A  j5-^Radius,  is  equal  to  t  D  fi-j-  tc  Ay  therefore  al  fo 
sc  /2Lij!*r|-.Radius,  is  equal  tdVr  LD~\-t  H  L.,  '  . 

Cafe  3.  Let'the  middle  part  be  the  Hypothcnufal  y  as  in  the  tri¬ 
angle  G  c  A^ltt  complement  A  G  be  the  middle  part, and  complement 
AG  C,  and  complement  CAGy  the extreams adjacent;  Then  alfo  I 
lay,  sc  A  (?'-[-  Radius,  is  equal  to  tc  AGC-{-tc  C  A  G. 

For  we  have  before  proved,  that  s  A  .B^Radius,  is  equal  to  t  D  3 
-\^c  Ay  but f by  the  4  Lemma)  complement  AG,  is  equal  to  A  By 
and  compl.  AG  C  to •i>5,and  compl.  to  compl.  there¬ 
fore  alio  sc  A 6^-|-Radius,’is  equal  to  tc  ^GC^  tc  CAG. 


^Thtf-efore  in  a  right  angled  triangle  ,  thfjlne  of  a  middle  tart  with  Ra- 
ditUp  fS'caual  to  the  tangetftsjof  the  extreams  adjacent,  '  ^ 

'  ■  ’  I  lay  farther ,  that 


r 


Jpe  of  a  ndddlei^artwithRadiuSy  u  equal  to  ihe  fmescom^ 
flement  of  tloe  oppojite  extreams,  • 

r  r  t’ .  '  '  .  ^ 


i  V. 

*  '5  _  ^ . 


For  here  alfo  the  middle  part  is'either  biie  oftHe  fides,  or  the  hypo- 
thenufal,  or  one  of  the  oblique  angles.  '  - 

Cafe  X.  Let  the  middle  part  be  a  fide,  as-irf  the  triangle  .B  2?  let 
^  -’S  be  . the  middle  part,  and  compl.  A  2>,  and  compl .  A  th.t  oppofite 
extreams,  Then  1  fay,  that  the  fine  of  5  wi.th  Radius,  is  equal  to 
theliae  of  ie^jD'withthefine  of^.  i  .  v.  ..  i  .  , 

For  (by  Lemma  2.)  as  >  D  to  Radius  ;  to  s  DU  to  fine  c/fy 
therefore  (  by  **  Gbrol.  3  Prop,  i .  Chap,  of  plaiii  triangles  )  s  D  B 
*4-Radius,  is  equal  to  f  D-1-/ 

Cafe  1.  Let  the  Hy  pothcnufal  be  the  middle  part,  as  in  the  trian¬ 
gle  'D  H Ly  let  compl.' X  jD  be  the  middle  part,  and  DH  -zxAHL 
the  oppofite  extreams  j  then  1  lay,  that/c  LD  rT  Radius,  is  equal  to  sc 


V 


R 


For 
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«  ^ compK  ^'D j 

and  // £  Co  ^by  tha4,  Lemma)  therefore,  e^c.  < 

3%  Let one,pjt^he  oblique  angles ,  be  the  middle  part.  ,As 
m  the^triahgle  £  I  t?  Jetcompl.  /O'  £  be  the  middle  part.  Then-J 
fay  that  sc'/  G  £-l-Radius,  is  equal  to  sG  E /-{-  sc  E  l.  For  compl. 
I  G  E  is,eqpal  to,,!)  £,  and<y  £  I  is  equal  to  A  D,-  and  £/ to  compl, 

n  .  r  ff  k  /’T  ♦  ,  '  *  •  ■ 

i  '■  '  '*  '  <'  ^  TlL^  *'  ■■-.  J  .j’  ^T’t/  *’■  »  (/.’-'  •  ^  i 

e  in  a  fight  qngled  triangle,  The  fines  of  a  middle-,  part-xeuh 
Radius^  is  eqnaliothe  fines-cQmff.  of  the  of^ojite  extreams.  '  ' 

And  feeing  (by  the.  third  Leimma)  the  circular  parts  of  a  right  an¬ 
gled  triangle,  are  the  fame  with  the  circular  parts  of  the  quadrantal 
triangle  adjoyning;  therefore  that  which  is  here  proved  touching 
rignt  angled  triangles,<j  is^  true  qLquadrantals, 

Jpherkal  trian^Je^  .angled  or  ^qmdrfim.ali  &c.  Which  -was  to',  be 
proved.; ,  ^  •"  '  -  ^  • 


.5  -  ‘  H.'  /  I .  '  ■  ’  * 

« 


1 


0 


n 


>  .  -? 


\A 


ii'r\ 


♦  ♦ 


^  The  fame  might  alio  have  been  demonilfated 
m .  this  Diagram  without  the  fourth  Lemma  be- 
fpregoingv  but  becaufe  that,^  fourth  Lumiiia  is  of  V 
niigular  invention  ^  snd  pf  Fv^jortiiy;.  4t,o  b^  vd‘^^ 

known^  I  iinve  chofen  rnthcr  to  fopoiw  .herein  the 
invention  of  the  noble  Author  and  fhventer  of  this 
T^rof.  and  of  that  third  and  fourth  Lemma,  than 
otherwife.  '  ■  '  *  -  *  '  “n 

And  thus  have  we  ihe wed  the  refolution  of  Plain  and 
Tf Jungles,  bY,thisl^te-in^^^^  ' Logarithms noL  eYcludina  the 

waysTormerly  ufed  by  natural  fines, :  tanW- and  Icams^ 
livering  theila  esm  fuchfort,^^^^ 

■hath  bcemlgrgely  handled  by  others  I  have  ligh?Iyifred  over 
fimgs  I  hay e  WmMftecf  upon*  ^  In  all  Lhave.  endeavoured  -•  ib  muefi 
brevity,  as  might  Hand  with  perfpjcuity.  .^Nowtouching  the  arhShl 
tion.  hereof,  I  d.oubt  -upt  but  hethgtisexei^cifed  .in  the  ■  MathemWi'cL 
will  be  ableto  apply  it  divers  ways,  efpeeially  to  thofeparts  wherein 

he  IS  converfant  j  yet  for  their  help  that  are  but  ncwlv  entered  Ihane 

to  do  fomething  in  that  kind  hereafter, ;  as  it  Ihall  pleafe  God’to  eive 
opportunity.  To  whom  alone  is  due  uH  GioryLn 111  thin^^^ 

A'N 


I 


12 


5>3 


-.r 


C’f/a 

8«o  a^s 


<!; 


AN  APPEN'DIX. 


-T ouching  the  application  of  the  Doctrine  of  7 rimgks  in  the 
fthfie  principahhinds, of 'Sailing.  *  ■ 

•  -*«4  ^  ^  '  i,^'***’**  ' '  * » 


tU-U. 


Y  ■  intent  was-rhere-; to  have  annexed,  a  Treatife  of  Navtgatimy 
__  '  and  efpe'cially  ‘of  fuch  Points  therein  as  have  reference  to  the 

'DoEhrine^^-Plmn  dnd^  Spherical  Triangles  :  Being  the  father  thereunto 
induced,  becahie‘I  had  my  hfft  breeding  in  Mathematical  Studies  and 
Practices  at  Sea  ^  whereby  I  ftand  theuifpre  ii]4ebt^,  as  to  that  excel¬ 
lent  sWrf,  fo-td’the'^Xthy  Pfdfeifdi4-ah4-,Pfadiiers' thereof.  But 
wanting  time  for  the  aceomplifhtrigOf  that  according  to  my  defire,  by'" 
reafon  of  mynecellary  abfence  japd'  enjploymeiit.far'frdm  .home  'ali 
this  Summer,  I  have  here,  inftead  thereof,  Ihewed  the  refolution  of 
certain  Problems,  touching  the  three  principal  kinds  of  Sailing. 


>  i  o  * 


QueJlionsoffaiUngbyiheplamor  ordinary fSea- 

'  *  .  ^  -•  .  ,  V -f 

Although  the<grbuhd  ofthe  Projedion'of  the  ordinary  Sea-Chart 
being  falle  (asfuppGljngthe  Earth.and.Sea  to  be  a  plain  fuperficies) 
and  fo the  coHcliilibM  thence  derived  mult  allb  ‘  for '  the  “  molt  part  be 
,  Erroneous  :^,yet  becaufeit  is  molt  rafie5^an,d' much  ufedjand  thc,Errprs 

fiiTmall  dillahees  not  fo  evident,  we  will  riotwhOllyhegled'itrt  a  - 

■  \ 

m 

illy  Sailing  lOo  Leagues  Hponthefxth Riimh : ' horv  mich  fiall  I 

aiklmy'-Paralklor  LkitHde  ?  ’  1 

d^ote.  The  angle  that' arty  ‘of  the  Gompaft^^^  with  the 
•Meridian,  we  .call  the  I^unib/  but'theangle-.that  itJifiakes  with  -any 
Parallel,  we  call  the  compleihent  of  the  Rumb.  ■  irv:  ■  i 

And  forafmuch  as  to  every  Point  of  the  Compafs  there  anfwers  1 1 
deg. '15',  therefore  the  fixth  Rumbfrom  the  Meridian  f  namely,^  n  r, 
s  e,  w  Jip,pr  jp,«  i^),makes  an  angle  therewith  of  jS7:deg.  ‘5b''iWhofe 
shihlement  hi  3,91,  fRmb awif h  every 

’  '  ■'  .p;nT: 

K  z  Now 


1 2  !(S  Frohlms  of ;S Ailing 

Now  admit  i  fail  from  JD.to  A.  e  n  e 

1 00  Leagues  j  I  demand  the  -dilFerence  of 
Latitude  TDj  B.  , ,  , 


^  ■ 
'f 


By  the  third  Cafe  ofplamtrwgks. 

As  Radius^  •>  • . 

‘  tothediftancerun': 
fo  fine  compl.  the  Rumb,^  ■  ^ 


•V  *!- 


,  -A D  I oo  tcagucs  »  2i,ooopo 
i  A  zz  deg.  JO  m.  9.58284 


totkdifferenceofLatitude  Ds  sSriiteagoes  1.58284 
In  like  manner  you.may  find  the  differenceof  Latitude  for  any 

diftance  run  upon„any  other  point  of  the  Cothpals., 

•  .  ...  .  • 

2  too 

theMendmnof  the  place  from  which  J  came?  ^  ^  ^ 

m-  *  '  •* 

That  is  by  the  fame  things,  as  before  I  demand  ^ 

t  1  •  ;  »  .► 

^  0/  ^lain  trian^es, ,  r: ; .  . 


As  Radius,^ 

to  the  diftance  ru  h :  - '  ‘ 
lb  is  the  fine  of  the  Rumb 


I , 


'JS5 


AJd  rob  Leagues' 
i  2?-  67  deg.  3Qm. 


2.QO000 

9.96562 

1.96562 


,  totl.edepartBr«fromthe  Merid,  leagues, 

’  uLi: 

AsfajJiflgfrom  ®tOu^,:e»r,  till  the  difference  of  Latitude  D  R. 

be  Leagues  j  I  demand  the  diftance  run' 


f  ■■  ■ 


ec 


e  e 

«> 


A$.fine  compl; tlieRumb  ,  /  Aiz  deg.  a© m  c'o  kr 

to  the  diffurencepflatit.,  ’  DAaoL^uul 

fp  is  Radius,. 
to  the  diftance  run 


Thp  h’b«oniio<i*  ' xt  ^  S*  Too  Leagues.^  1.71810 

‘-J.thodepanmcfr^ 


hy  the  flam  Sea-Chart i 

4  Sailing  npott  the  fixthRumh^  till  J  have  altered  my  latmde  one  degree  : 
hove  much  am.  J  defartedjrom  myfirfi  Meridian  .? 

As  failing  from  D  to  >4,  e  «  c,  till  the  difference  of  latitude  P  5  be' 
zo  leagues  j  I  demand  a  By  my  departure  from  the  Meridian. 

By  thejirfi  Cafe  of  f  lain  triangles, . 


As  Radius, 

tO'thc  difference  of  latitude  :  *l)Bzo  leagues  i.-joios , 

fo  is  the  tangent  .of  the  Rumb, .  f  I?  67  deg.  30' '  1 0.58278 


to  the  departure  from  the  Mer  id..  AB  1.68381. 

In  like  manner  by  the  departure  from  the  Meridian  given,  you 
might  find  the  difference  of  latitude. 

» 

1 

f 

Sailing  upon  feme  Ramby  between  the  North  and  Baft  leagues,  andj 
"finding  that  I  have  altered. my  latitude  one  degree :  I  demand  upon  what ' 

Point  I  have  failed^  : 

» 

As  if '  I  fail  from,  D  tov<  (being  fdme  Rumb  between i  the  ;Eaft  and  , 
North  )  5  2  4  Leagues,  and'then  find  the  difference  of  Latitude  D  By 
to  be  20  Leagues  j  .1  demand  the  angle.  .<4  b  b. 


Say  by  the  fixth  Cafe, 

As  the  diftance  rui? , .  52  ^  Leag.  ca.^r. 

is  to  Radius;  - 

fo  is  the  difference  of  Latitude,  D  £.  20  Leag. 

«  * 

«  , 

tofinecompl.  the  Rumb, .  sA  22  deg.  30m.: 


8.28191  f 

* 

1.30103 ' 
9.58294 


Whofe complement D 67  deg.  .30m.  isthe  fixth  Point  froin  the 
'  Meridian,  namely,  e_ne. .  Here  we  negleft  fome  part  of  a  minute  f 

in  thefe  things  not  to  be  rctorded)  and  fo  in  other  places. . 

;  Sailing  upon  fome  Rumb  betweehthe  North  and  the  JEdfi  52  'i  Leagues  5 
and finding  that  I  have  altered  my  Latitude  one  degree,  J  would  know  my 

departure  from  my  firft  Meridian,. . 
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the feventh  Cafe.'  ■  ;,  '  .  ,, 

it  of  Latitude,  arid  alfofubftrad 

fumandremainer.  Vthenadd  together 

Loeamhm^fJh  remainer,  and  half  the  total  Is  the 

Logarithm  of  the  diftance  from  the  firll  meridian. 

.oflatit,  P5,  20  leagues ^  Remain  3  2  4  leagues. 


Departure  from  the  meridian  A  B ,  '48-II  leagues.  ’  i  '.68368 
1  he  fame  may  be  otherwife  found  by  the  fame  Cafe. 

And  in  like  fort  might  the  difference  of  latitude  be  found,  the  depar¬ 
ture  irom  the  meridian  being  known.  ' .  '' ,  f  '* 

The  diftance  of  the  meridians  of  two  places^  and  the  difference  of  the 
Lantudes  of  the  fame  places  being  given,  to  -ftnd  the  Ramb  and 

in  the  Weft-Part  of and 

Then  is  A  B,  the  diftance  of  the  Liz^ard' 
irom  the  meridian  of  St.  Marys,  which  let  be  ‘ 

272'leaguesj  and  ®  the  diftance ,  of  their  ^ 

parallels,  or  difference  of  their  latitudes '256 
leagues.  :T  demand  the  Rum b  c-namely,  the 
angle  at  D,  and  the  .diftance  in  the  Rumb,  * 

■Ad.  ,  ^ A 

■  Ramb,,  fay  by  the  fourth  Cafei 

As  the  difference  of  Latitude,  D  B  1^6  Leagues,  com.  ar.  7,  -yn  176 
IS  in  proportion  to  Radius :  ' 

-On  ^L.  ^  J  •  fl _ • 


*  t  A  \  ‘•H'  y 


Jk  r  '  . 


ib  is  the  diltsnce  of  the  meri .  \j1  B  272  l^agues^  ^  ^  - 


J-i  ) 


2. 


i-i.  <  *' 


to  the  tangent  6f  the  Rumb,  t  Z>  46  <^de^'‘ 44  m . '  ■  'ao.o^?  ? 

Which  is  the  fourth  Rumb  from  the  meridian, '  arid  i  dieg.  44  m. 

more,  which  Ihews  the  courfe  from  St.  Mary’s-  to -the -Lizard,  to  be 

c  V  ^  "^4 m.  eafterly :  or, from theXii^f-^,, to  St.  Marys 

bouth-Weft  1  deg.  44  m.  wefterly.  Arid  tHusit  ihouldbe  by  the  plain 
Chart.  •  '  ■'  ■ 

Secondly^ 


O.T  5776 

2-43457 

2-57235 

0/1 64c 6 
2.40824 

.2.57230 


^  .»J»4-be3t 


by  the  flam  Sea-Chart. 

Secondly,  for  the:  difiance  AD  3  fay  by  the  fecond  Cafe, 

. fine  of  the  Rn mb,  ■  -  j  D  46  deg*  44'  co.ar:. 

to  the diftanceofthe  Meridians;./^^  272  leagues,  '  '  , 

foisRadius,  .  ■*  ^ 

to  the diftance of the-p laces,  7^  leagues, 

,  ■  Or  othervpife. 

As  fincfcompl.  the  Rumb,' . '  J  d.  16'  co.  ar.  . 

to  the  difFerence  of  latitudes :  256  leagues, 

fo  is  Radius ,  • .  ,  • 

to'  the  diftance  of  the  places,  AD  3  7  3  i  leagues. 

And  fuch  fhould  be  the  diftance  by  the  plain  Chart. 

8. .  Sailing  away  w  s  w,  J  fee  a  Point,  of  Land^  which  I  fet^  and  find  to  ^ 
bear  front  mew  by  Ti  ^  and  having  failed  fix  Leagues  further,  J  find  it 
bears  from  me  xi'N  by  vi I  would  know  how  far  it  is  difi ant . 

As  let  £  be  a  point  of  Land ,  '  : 
which  when  the  Ship  is  at  A,  I 
fet  and  find  to  bear  from  me.w  - 
,  but  I  hold  on  my  courfe  • 

,  from ,  to  P  w  i  TP  iS.  mikS',’ 

and  ■  at  P  ,  I  fet  the  fame  Point  '  ■  ^ 

of  Land  again',  and  find  it  to'  — 

bear  from  me,  «  vo  by  jTp  I  demand  the  diftance  thereof  DE,  that  is, 
how  far  it  ,was  from  me  in  my  laft  obfervation. 

/Firfi,-  I  confider  that  between  A  £  the  w  by  n,  andv4P'the  wswn 
three  Points  of  the  Compafs,  that  is,  3  3  deg.  45  m.  which  is  the  angle 
a.t  A  I  alfo  between  £  A,  the  e  by  s,  and  £  P  the  x  e  by  e,  are  two 

Points, 'that  is,  12  deg.  30  m.  .  . 

^  ,  Therefore  by  the  8  Cafe  of  Plain  Triangles.: 

As  fine  the  angle  at.  tho  ..point  5^  22  deg.  30  m.  cow. 

.  .  ICCD  5  ^  ^is-  ° 

Is'tothe  diftance  raif  . "  AD^  miles,-. 

fo  fine' the  ' angle .L at- thd'Jrftr  deg.  41  m.'  '' 

place  I  of  obfervation,  ,  c  •  .  ' 

to  the  diftance  of  the  Point  feen  £  P  26  i  miles,  '' 

Whereby  it  appears,  .that  the  diftance  of  the  Point  feen  from- the 

place  of  your  laft  obfervation,  is  26  miles,  and  a  furlong,  i^like 

manner, .  you  may  find  the  diftance  thereof  from  the  place  of  yomr  firft 

obfervation.^.  .  .  ^  v 

■  ‘  •  '  Admit 


p.41716 

1.25527 

9*74474 

1.41717 


*^<5  ProHemsof'Sailmg 

^dmt  the  courfe  frm  the  LUard  to  St.  Mary's- he  SW  the  difiattce 
Leagues.  A  certain  Shif  bound  from  the  Lizjtrd  to  St.  Maxy^s 
p^r savoy  SS  W,  andaftervards'WhyS^  and  fo  fometimes  ttponosa 
-  oj.theJepQimsy  fometimes  upon  the  other ^  tittpe  arrives  at  St. Maxy'si 
now  Idemandhow  many  Leagues fie  hath  failed  upon  one  of  thefe  Points^ 
nna  how  many  upon  the  other  ?  * 

Let  A  ht  the  Liz.ardyE  St.  Mary's^  and  feeing  s  s  w  being  from 
^  IT  two  points,  makes  an  angle  therewith  of  22degr.  36  m.  which  let 
e  A,  alfo  w  by  s  makes  with  /  m  an  angle  of  3  3  degr.  45  na.  which  let 
pe  £  j  alio  ssw  makes  with  ;p  by  s  an  angle  of  56  degr.  m.  which  let 
be  the  complement  of  2?  to  1 8o  degr. 

\ 

t 

.  Therefore  by  the  S-Cafe^  '  -  a.  .. 

Asthe  fine  of  b  56  degr.  15  m.  co.  rrr.  ' 

to  the  diftance given  AE  373 1  Leagues 
lo  IS  the  line  of  .  e  3  3  degr.  4.5  m. 


to 


xx/u-  u-  ^48-1 'Leagues 

‘W hieh  IS  tliecmcance  run  upon  the  s  s  tp  point. 

■  l\Again'.  i  r 

^  56  degr.  m.  eo.  ar. 
to  the  diftance  given  AE  373 1  Leagues 

lO  is  the  line  of  >  22‘  degr.  30112. 

_  "  <  1  * 


Ai. 


0.080  ^5 

'24-571  rj 

9*74474 

2.39602 

9  ■ 

0.08015 

2.57113 

9.58284 


T'« 

/  *  100 


2.23412 


tothewayrun^  ED  ...  , 

^  run  upon  the  w  by  y  Point. 

W'W  the  Latitude  of  4^  degrees,  fulls  -  into 

f  things,  takg  away  hisSea^com- 

pafs  ._Butwhen  he  u  gotten  dear,  ,  he  fails  away  atdireSlly  as  he  can 
and  after  two  days  sneets  with  a  Man  of  War,  who  alfo  had -been  the  dJ, 

bg^e  m  theLmtudeg4^degr.andhadfi^^^^^  sebys^y  leagj: 
He  deftrous  tofind  thefe  Pyrates,  the  Merchant-Man  tells  £,  he  left 
hem  lymgto  and  fro  where  they  t  oo(  him,  and  he  had  failed  (ince  at  kail 

‘he  plare. where  tlie  Ships 

-  Therefore 


by  the  plain  Sex-Chart. 

.'Therefore  by  the  ()  Cafe  ofylaintriangki. 

As  the  diftaHce  run  by  the  7  ^  <■  i  1  .  o  ,  c  •. 

Merchant-Man,  ^ i5  «+ leagues  «.  .r,  8..9J^ 

to  line  the  angle  given  :  ^  56  d.  15  in.. 

So  is  the  diftance  ™n  by?^  , 
the  Man  of  War,  ^  ' 

to  line  an  angle  required,-.  s  A  28  d.,  44-  m. 


•a  WL 


A)  ^ 
<  - 


9.91985 

1.56820 


9.68 187  • 

That  is  -ws  w  6‘d.  14  m.  Southerly,  and  fo  hath  the' Merchant-Man 
failed  5  therefore  to' return  to  the-fame-place,  he  mull  lhape  his  courfe 
ene  6  d.  14  m.  Northerly.  ; 

II  There  are  two  Forts  lying  \ve^  and  sw  one  of  another ,  a  flip  fails 
f'onrthe  wejiermofi  of  thefe'  Ports  e  s  e,  4^..  leag .  another  departing 
{from  the  eaflermoji  P.ort.^  fails  66  leag.  ankyheti^  meets  with  the  for¬ 
mer  j  what  coarfe  hath  this  Jecondfnp  kept/ rad  hox^aic.^re  thefe  Ports 
afunder't  '■ 

Let  the  Ndrth-eaft  Port  be  ^,the  So^&Weff  H,dnd-the  p]aOT 
thefe  Ihips  meet  at  D  5  and  forafmuch  as  from  E  to  .4, the  courfe  is  ^ 
and  from  A  to  D  Eaft  South-eafl:-:  :  therefore  the  angle  at  £  is  6  7  deg.' 
30  m- and  thelide  ££>  47  leagues,  and./4i3  6.6lehghesi^ 

Therefore  by  the  g  Cafe  of pl'ain  trihngiesiZ  '.  .  \  "  t  -* 

.  .  ■  ■  --  .  And  feeing  from  A  to  A,  the 

As  AI  D  66  leag.  co.  ar.  8.18046  courfe  is  South-vpelt,  and  from 
to  fine  £  67  deg.  30m. '  9.96561-  ySto.£),  4id..o8m.  moreSou- 
fo£  1)47  leag.  '  ,  1.67210.,  therly  ;.  therefore- i  thei, courfe 

,  ’  '  —I - -  'fromT^to -D,’ is  South 

to  fine  .^41  d."  08  m.  ^  ■’  9.81 8 17  ,  m.'wefterlyTy.iih  1  - 

,  Secondly,  for  the’ diftance  of  thefe  Ports  A  £,  the  anglcat  being 

41  d.o8  m.  and  the  angle  at  £  67  d.  30.  m.  the  fum  of  them  both  is 
108  d.  38.  m.  which  fubftradedfrom  i8ad.  leaves  the  angle  ^at  £>  7 1 

d  .  r  /-  ,  -I  -V  ,  •  -  - .  O'- ;  r,  ■  f  c,  -7. 7r  '■  .  'S  '  \ 

.  22m.  ■  ■  •'  ^-’1-  -  7—  ■  _  .  7  -^.1; 

'  c  Therefore  by  the  S  Cafe^  'of  plain  triangles . . .  no  ■/:. i .  n 

As  fine  £  67  deg.  30  min.  i-  co.'  <ir. '‘'’g;o^'439  '  '  '  So  that  the 
to  AD  66  leag.  ‘  " ,,  '  1.81954  ,diftanCe‘ between 

fo  fine'2?  7 1  degr.  2i .  min.  ^  "  V'  9-9766^  ^be •  two  ‘Ports , 

•  -  •  .  '  ;  •  ■  "  v". — ». — .  "  is '6  7  7^  leagues. 

to  AT  67pil€Sig:  . . ,  , ,  .-T  I'8305S  . .  7, ,  .i 

.  ^  t » •  ‘  .  r  w  f  .  ,  ,  ^v**^'* 


13^ 


ProUems  of  Sdling 


/v  the  latter  part,  of  this  Problem 

’ouldliave  beenadiftinft  Cafe  in  plain  Triangles ;  but  becaufe  the 

ame  things  are  here  given  as  in  the  9  Cafe, and  the  operation  manifeft 

y  the  0  and  9, 1  thought  it  not  neceilary  to  make  another  Cafe  ofit. 


^  ^  ^  tQXCCti  as  the  Everiiriir^  P  have- f^ht  of  a  Cape  or  He 

^^'if^d^beyoridxvhkh^l  defiretofte^^^  next  .Morning-^  it  bears  ft 


Head^ 
Torn 


rn 


s  se,  and  is  dijhmt  by  e Jim  at  ion  \  i  leagues  ^  but  J fleer  away  South  y 
till  two  of  the  Clock  in  the  Adorning^  about  12  leagues  ^  and  then  would 

bnowhoivthe'Ca^ebearsfrqfnme^  and  howfar  it  is  off?  ■ 


As  admit  'zt  -As^  I 'obferve  the 
Gape  D  to  •bear  from  me  e  ,i  i 
leagues  j  but  I  fleer  away  South,  to 
A- 12  leagues.  I  havethen-^^Dai 
leagues,  1 2 leagues,  the  angle, 
at.^  22  degr.  30  m. 


J;,  Firfl'then  for  thgangle  at  E  by  the  10  Cafe;.- 
hs,  AE-\^-ACE>.  23  leagues  i  com^Lar.  .8.63828 

to  AE-\-A  D.  o  1.  league,  ,  ■ 

fo^l  (£-l-Z)j  f  ySdegr.  45  m.*  .  10.70134 


9-33962 


to  tang,  an  angle  F  12  degr.  20  m.  . 

Which  fubftfadled,. 

•there  remams,  '  lA  M  ^ 

In  workingthis  Examplej becaufe  the  angle  given  v^is’22  degr.?©' : 
therefore  the  other  two  S  and  D  are  iSyd.  30m.  .f  by  the  i  Lemma 
of  the  3  Chapter  of  Plain  Triangles),  the  half  whereof  is  78  d.  45', 
whereby  we  find  an  angle  at  A,  12  d.  20  m.  which  fnbftraAed  from  78 
d.  45  ra.  there  remains  the  anglelit  E  66.  d.  25  m*  Wherefore  feeing  . 
is  a  North  line, £D  is  almofl:  e«c,  namely,  i  d.  5'  Northerly. 

Secondly  ^for  the  diflance  of  the  Cape  ED  by  theB  Cafe. 

As  fign  the  angle  found  ,  s  £  66  d.  '25  ni.  co.tir, 0.0378S  ' 


) 


to  the  dift.in  the  evening:  AD  n  leagues. 
So  the  fine  of  the  ang.  given,  s  A  21  degr,  30 


1. 04139 
9.58284 


« 

to  the  dill .  in  the  morning  £  D  4  yf  leagues, 
That  is  above  4  leagues  and  an  half  diftance,. 


0.66211 


13  Admit 


I 


/ 


by  the  plain  Sea-Chart.  .  *  ?  ? 


15  Admit  I  fail  away  from  a  certain  Tort  ss  w  ^o' leagues  ^  and  thence 
again  w  S  3  o  leagues upn  what  point  have  I  made  my  way  good^  and 
how  far  am  I  come  from  that  Tort  ? 


As  admit  I  fail  from  A  to  D  s  sw^o  leagues  j  and  from  T)  to  E  w 
by  s  30  leagues,  there  is  required  the  courfe  ^,or  £,  and  diftance  AE. 
From  the  ssw  to  the  w  by  are  five  points  ,that  is  56  d.  1 5  m-v^hich 
is  the  complement  of  the  angle  at  D,  to  1 80  degr.  So  that  the  angle  at. 


J)  is  i'23  d.  45  m.  Wherefore  here  are  given  the  two  fides  cAE  and 

£jp,  and  their  contained  angle  at  D  :  Therefore,. 


u.uyvjy  i 

1. 30103 
9 .7  28  t-o 


As  AD-\-ED  80  leagues 
to  AD — 20  leagues  ' 
fot'tiA-\-E)  t  zS  d.  08', 


•9.12604 


to  tF  o'yd.  37111. 


'  Wherefore  feeing  the  courfe  from  aA’ to  D  is  r  ^  n?,  the  courfe  from 
A  to  £is2od.  3 1  ra.  more  Wefterly,  that  is  sw  2  deg.  foutherly  ^fo 
that  I  have.made  my  way  good  s  w  2.  degr.  foutherly. 


•  Secondly j  for  the  di fiance  upon  that  Totnt 


As  fine  the  angle  found,  '  s  A  10  degr.  3'i  m .  co.  ar 

to  his  oppofite  fide  given' :  ED  10  leagues 
'  fo  fine  the  angle  given,  s  D  ^6  degr .  r.5  m.  . 


c.4553,4 

1.47712 

9.91985 


to  his  oppofite  fide  requir.  A  E  71 1  leagues 


i;8523  I 


Which  isthediftance  from  that  Port.]  ,  ^  ^ 

14  There  are  two  Torts  in  one  and  the  fame  parallel  or  latitude^  difiant 
64  leamr.\  and  there  is  acertain  Jfiandmore  Southerly,  difiant  from  the 
Saftermofi  of  thefe  Torts  y'j  leagues,  and  from  the  Wefiermofiofthem 
•34  leagues  :  J  demand  the  courfe  from  the  Eafiermofi  Tort  to  that 

Ifiand?  '  '  h 

Let  the  Eaftermoft  Port  be  A,  the  1) 

Weftermoft  JE,  both  in  one  and  the ' 
fame  parallel  A  E ,  dillant  64  leag. 
and  let  the  Ifland  be  D,  difiant  from  ^ 

47  |eag.  and  from  £34  leag.  there  is  ti  'F 

required  the  courfe  from  .<4  to -D,  that  A  .0  x. 

is  the  angle  at  A,  or  the  complement  • 
thereof.  ,  ^ 


S  2 


134  Froblems  of  Sdling 

»  '  ** 

■  ‘By  the  I  i  Cafe  of  fain  irUngks. 

As  the  cliftance  of  the  Ports  jlE.  64ieag. ,  co.ar,  8.19382 
to  the  fum.  of  ?M  E  D  81  leag. '  1.90848 

io  is  the  difference  AD  and.£I)  1 3  leag.  •  ;  1  .'i  1 3  94 


to  a  certain  line  AnCjtht 

which  added  to  AEi%  8of^|-  J 

the  half  whereof  is  ' 

-  Then.hy  the  fxlh  Cafe  of  fain  triangles^ 

As  A  D  leag*  -  corny,  arith. 

to  Radius  /  ' 


1.21624 


8.32790 


So  ,  •  ,  1.604^2 


toj'f  ^,j-58  d.  51  m.  i.  *  -  .  '  ■  •  _  9.93242 

That  is  S'outh-weft  and  by  W  ell  2  d. .  3  6  m;  wefferly,  which  is  the 

coui'fe  from  the  Eaftermqft  Port  of  the  ifland. 


15  sAishipftiisf'OfnoneEoyttoafcondss  Q  '~j6  leag,  and ffow  thence'  ' 

to  a  third  leag.  and  from  that  third  to  the  firfi  leag,  I  demand  ! 

the  courfe fromthe  fecond  Fort  to  the  third,  and  from  the  third  to  the  I 

jC  /7  D  *  ^  ’  *'  .  -  . 

firftf 

1  his  and  the  like  are  to  be  wrought  as  the  former, which  therefore  -  ‘ 
_we  leave  tc^  your  own  pradice. 

Some  (  as  I  have  underftood  )  who  do  little  of  themfelves, 'but 

carp  at  others,  and  yet  borrow  of  them,  blame  me  for  fetting  downfo  | 

many  Problems^but  he  that-knows  how  to  number  aright  the  Quefti-  : 

ons  that  might  be  moved,  knows  that  I  leave  untouched  a  far  greater  1 

number  of  the  fame,  kind  than  thofe  I  handle,  for  I  defire  not  to  be  te-  I 

dious  at  any  time.-  Yet  he  that  learns  no  more  than  fneeds  muff,  will  | 

never  be  able  to  learn  all  that  3  for  we  do  not  fully  underff  and  a  thing  ^ 

till  we  have  throughly  view’d  it  on  every  fide.  -Therefore  notwith-  | 

ffahding  fuch  captious  perfons,  as  take  offence  without  juft:  caufe  T  ■  ^ 

fliall  for  their  fakes,  who'well  accepted  my  for  mer  iabours,add  in  this  I 

P^^f^^^.Ptoblemsmore  (not  handled  by  any  other  that  I  know)  li 

which  being  well  underftood  and  confideredjmay  be  as  an  introdudion 
to' -many,.  '  " 


i 


by  the  pUin  SeA-Chart. 


Firffcj'Thenitisbeunderftood,  thata  Ship  failing  to  windward, 
will(  as  I  remember  )  ufually  lie  within  5  “  points  of  the  wind  ( if 
it  be  fomethirig  more  or  lefs,  it  matters  not)  yet  by  f  eafon  of  her  Lee¬ 
ward  way, (he  will  fcarce  make  her  way  good  within  6  j  points  oftiis 
wind  fometimes  more,fometimes  lefs,  according  as  the  Sea  is  rougher, 
or  liioother,  and  according  to  the  mould  of  the  Ship,  and  fail  fte 
bears :  So  that  in  failing  to  a  place  direftly  to  windward,  fhe  fails  ufu- 
allv  three  or  four  times  the  diilance  of  that  place  before  Ihe  aiTive  at 
it.  But  if  the  place  to  which  die  fails  be  not  direttly  to  windward, 
but  within  a  point, two, three, four, five  or  fix  points  of  the  wind,  tnen 
though  fhe  turn  to  windward,  as  before,  yet  Ihe  will  fooner  arrive  at 
the  place  than  before :  but'how,  and  in  what  proportion,  for  the  one , 
and  for  the  other,  may  appear  by  thefe  enfuing  Problems.  As, 


16  Letthe  pofttionfromh.to'&(4nthi^next  figure)  he  South  lOO  miles^ 
an  d  the  wind  at  South  admit  the  Ship  intending  to  failfroniAto  B, 

make  her  way  good  within  7  5  d.  31  ni.  of  the  wind  (vonich  i-s  almofl  6  + 
points  of  the  Compafs )  I  demand  how  far  jhemuft  Jail  upon  one  tach,y  and 
how  far  upon  the  other  y  before  fie  arrive  B  ?, 


Then  AC  being  the  Ship’s  why,  fo  near  the  w ind  as  fas  can  make  her 
wav  S<ood,  the  angle  is  75  d.  3 1  m.  whereto  is  equal  the  angle 
ABC  (for  v4C  and  crofs  the'fouth  line  AB  alike,  or  at  equal 
angles)  the  fumof  thefe  two  angles  at  A  and  B  is  1 51  d.  02'  which 
lubftracted  from  180  d.  leaves  the  angle'  at  C  28  d.  5^  thus 

we  have  the  angles  of  the,  triangle  tA BC ,  and  the  fide  AB  1 00  miles  ; 

Say  then,  ;  • . 


As  fine  the  angle'  C-28  d.  58  m.  ■  .  compl. .  arith. 0.3 14S8 

tothefide  loomiles  '  •  '  2.00000 

fo  J  the  angle  75,  32  9*9oS97 


to  the  fide  5  C  200  miles /rrg  .  2.30085 


Whereto  is  equal  the  fide  becaufe  the  angles  at  A  and'5  are 
equal)  therefore  I  fay,  fhe  muft  fail  with  her  Larboord  tackaboord 

a-oo  miles  (whether  atone  or  many-boords)  and  as  much  with  her 

■  '  '  '  '  -  Star-. 


‘ProbUms  of 

Star-Boord  tack  a  boord,  in  all  400  miJcj  to  come  to  B,  being  from  A 
only  100  miles,  bnt  directly  to  wind-ward.  But, 

*7  from  \  toh he (tu before)  South  100  miles ^  and  the 

\'?wd  at  South  'y  and  admit  a  Ship  failing  from  A  B  f  making  one  or 
many  boords)  doth  run  3C0  miles  before Jhe  can  reach  B,  that  is  i  jo  with 
the  Lar~boord  tack^aboord^  and  1 50  with  the  Star-boord  tack,  aboard.  •/ 
demand  how  necr  to  the  wind  fie  makfs  her  way  qood  } 


fo  the  fide  AD  50 


,  Let  fall  from  C  a  pcr);)«ndiaiiar 
to  namely,  y^Z),  which  divides 
the  fide  AB  into  two  equal  parts,  fo 
0  that  AD y  and  D B  are  each  50 
miles,  and  AC  and  BC  each  150 
miles  'y  therefore  in  the  right  an¬ 
gled  triangle  AC  Dy  fay. 


compl.  arith.  .  7.82391 


•  •  * 


1.69897  ] 


to /the angle  DC^  19.  degr.  28m.  '  •  •  '  9.5228S 

•Whofe compl.  72  degr.  3  2  m.  is  the  angle  D AC;  fhewine  that  Ihe 
makes  her  way  good  within  70  degr.. 3  2  m.  of  the  wind. 


l_8  Let  the  difiance  from  A  ro.E,  in  this,  next  Diagram^  be  100  miles 

■  ^ottth-wefiy  the  wind  at  South 'y  arid  let  the  Ship  make  her  way  aood 

vithin  70  degr.  31m.  of  the  wind  :  I  demand  the  difiances  A  C  and 

C  E,  that  is  the  Ships  way  by  dead  reckgningnpon  the  one  tack^atsd upon 
the  other.  •  ^ 


\ 

« 


i 

Then  A  B  being  a  South  line  (or 
point  upon  which  the  wind  is)  the  an- 

5ini.  from  which 
fubllradlin^  BAE  4|xjints,’  or  4?  d. 
there  remains  the  angle  EAC  25 d. 
32  m.  Again,  the  complement  of 

LI  19  d.  28  m.  which 

doubled  IS  38  d.  56.  m.  the  angle  at 

^  C,  .ind  adding  thclc  two,  namely 

25  d.  52.  ra.and  38  d.  56  m.  the  Sum 


hy  the  plain  Sen-Chart. 

is64d.  28  m.  the  outward  angle  at£.  Thus  have-we  the  angles  ofthc 
triangle  AEC^  and  the  fide  100. miles.  Say  then, 


As  ^  C  38  d.  0.20175 

toAE  \  oo  miles  2.oo:;oe 

foj£64d.  28'  9-95537 


I  ' 

As  sC  38  d.  56'  CO.  ar, 
to 100  miles 
{os  EAC  1^  d.  32' 


0.2017S 

2.00000 

9.63451 


to  .4c  143 


X  9 


2.4  5712 


to  E  C68 


I  9 


1.83626 


ThuS'it  appears,  that  to  fail  from  AtoE.,  which  is  Southweft  100 
miles  with  the  wind  at  South,  and  making  her  way  good  within  70  d. 

3  2  m.  of  the  windj  Ihe  mufl:  fail  with  her  Larbooid  tack  abooid  neer 
143  to  miles,  and  with  her  Star-boord  tack  aboord  near  68  miles : 
Inall2i2  7|milesthatisnearip.fip  aquarter  point  Wejcerly  14315- 

mileSjUnde  se  z  quarter  of  a  Point  Eafterly  68  7  f  miles. 


10  Ler  the  difiance  from  AtoE.  be  100  miles  Sonthmfi ,  thewnd  at 

'-iSoHth-:  a  Ship  fails  from  PLto  C,  fo  near  the  wind  asp  can  by 

mile spand  from  C-  to  E  68  7^  miles : ,  /  demand how  near  the  w  md  Jbe  . 
makes  her  way £ood..f  ,  '  "  . 


Here  from  AC  1 43 .6 
fubllradl:  E  C  68. 6 
there  refts  EB  75  miles. 


As  the  iide 
to  s  the  angle 
fois  the  lide 


Then  fay^ 

E  B  75  miles  compl.ar. 
i?  .4£45d.  00  m. 

A  E  100  miles 


8.12494 . 

9.84948 

2.00000. 


to  s  the  angle  at : 


E  jo  d.  32m. 


9-97442' 


A/hereto  is  equal  the  angle  whence  I  conclude,  that  fhe  makes 

her  way  good  within  70  degrees,  32'mmutes  of  the  wind  3  fothat, 
the  wind  being  at  South,  Ihe  makes  her  way  good  upon  the  one  tack 
near  wsw.i  Point  Wefterly ,  and  upon  the  -  other  e  j  e  ^  Point 

I  have  about  22  years  paft,'  in  my  Book  entituled ,  The 
VraBice,  lhewed(firft  Uhink  ofany  man,  though  fonie  have  touched 

iponit  iince)  the  refolution  of  about  a  dozen  queftions 


Problems  of  Sdling 


Currents^  I  have  added  only  this  one  in  this  place,  leaving  the'  refl 
(which  are  raanyj  that  might  be  mov^  ( touching  a  Ihip  failing  in  a 
Current,  or  out  of  a  Current,  by  a  wind  or  large  J  to  our  ingenious 
young  menatSea,  for  their  exercife  at  their  leifure ;  having  elfewhere 

opened  curforiiy  themethod  for  framing  fuchQiiellions  or  Problems 

in  Subjects  Mathematical,  or  otherwife.  * 

Let  the  difiance  from  A  to  E.  he  (^a>i  before)  ico  miles  Southwefi^  the 
wind  at  South  ^  and  a  Current  under  the  Lee-bow  fetting  almofi'Qse 
■  namely^  South  eafierlyjod.  ^im.  And  admit  a  Jhip  which  will  make  her 
way  good  within -JO  d.  31  m.of  the  windy  fails  clofeby  the' wind  from  A 
towards  C  three  dayeSy  and  then  arrives  at  E  :  'J  demand  how  far  fie 
fails  by  dead  reckgningy  and  howfafi  that  Current  fets  ? 

Here  then  the  angle  B  A  C  is  jo  ^ 
d.  32.  m.  from  which  fubllrading 
B  A  E  points  ,  or  45  d.  there  re¬ 

mains  the  angle  EAC  25  d.  32  m. 

And  feeing  the  Current  fets  accor- 
‘  ding  to  the  line  C  E  By  Eaft  South-eaft 
eafterly,  namely.  South eafterly  70  d. 

32  m.  therefore  the  angle  at  5  ,  is 
alfo  70.  d.  32  rn.  to  which  adciing 
B  A  Cy  the  fimi  is  141  deg.  04  min. 

•  which  taken  from  two  right  angles,  or  180  d.  leaves  the  angle 
AC  Bor  AC  £38  d56  m.  to  which  adding  E  ACi^  d.  32.  the  fura 
is  the  outward  angle  B  E,A  64  d.  28  m.  And  thus  we  have  the  three 
angles  of  the  triangle  ABC,  and  the  fide  A  £100  miles,  whereby  we 
may  find  AC  the  dillance  run  by  dead  reckoning,  and  C£  the  drift  of 
the  Current',  in  manner  following. 


As  s  ACE  3 8  d.  56*  CO,  ar.  ■  20 175 
to  the  fide  AE  100  mil.  2.00000 
fo  .t  3  £  64  d.  28  m.  9"95y37 


tothe  fide  AC.if^  7I:  2. 15712 

Which  .143  7|:is  the  diftance  run 
by  dead  reckoning. 

Again, 


As  J -<^££,38  d.  56'  co.ar.,  20175 
tothefide  AE  ico  mil.  200000 

E)  s  E  A C  2  5,  32  9*63451 


to  the  fide  C  £  63  tI  1.83626 

Which  68  Tt  miles,  is  the  drift 
ofthe  Current  in  3  day es,  which 
isalmoft  a  mile  an  hour,  namely, 
T^oofamile,  or  95  centefmes 

of  a  mile  hourly. 


fy  McrcatorV  Chm,  i 

'M.QVQZtox's chart. 

And  thus  of  the  plain  Chart,  w  hich  as  it  hath  this  cottunodi” 

ty  that  it  is  thoft  eaiie ;  foit  hath  foine  difcomtnodities  intollerabl<6» 
For  there  be  very  few  places  thatcan  therein  be  exprefled,  according 
to  their  true  lituation  anddiitance  one  from  another*  Which  as 
it  is  a  great  impediment  in  the  pradliee  of  Navigation^  fo  it  hath 
caufed  much  confulion  ,  in  the  Geographical  2in<^  fiydrographiotU 
defcriptions  of  places,  infomiich  as  there  are  fcarce  extantanyde- 
Icnptionsof  the  Worldy  or  the  parts  thereof,  that  are  not  peftered 
With  notorious  Errors,  the  greatellpart  of  them  hence  arifing.  It 
Is  incKed  ancient,  and  till  the  Sea-Compafs  was  known,  it  was  the 
apteft  Chart  that  could  beufed,  becaufetill  then  Men  were  Coafters, 
andforthemoft  part  returned  back  the  fame  way  they  went  forth. 
And  it  may  ftillferye  without  any  great  Error,  in  fuch' places  as  are 
near  the  Equinbiftia],  alfb  in  many  other  places  for  flibrt  Voyages^ 
and  even  for  long  Voyages,  provided  that  a  Man  be  fure  to  return  the 

fame  way  that  he  went,  or  near  the  fame.  Otherwife  if  he  truft  to 
the  plain  Chart,  he  will  be  moft  grofsiy  deceived  many  times  in  his 
Courfc  a  Point  or  two  of  the  .Compafe,  and  in’ his  diftance  itiahy 
hundred  Miles.  But  in  this  Sea- Chart  called  Aierfator^  all  or  any. 
parts  cn  the  W oirld  may  be  fet  down,  according  to  their  Longitudes,' 
Latitudes,  Courfes,  andDiftances,  astruly  and  far  more  convenient-^i 
ly  for  the  Mariners  ufe,  than  upon  the  Globe  it  felf.  So  that  it  will 
truly  Ihewthediredion  and  diftance  from  place  to  place,  which  way 
Ibever  a  Man  goes  or  returns.  .  k. 

Some  Men  will  fay,  that  in  divers  reckonings  by  M^rcator'^  Chart, 
they  have  found  as  little  certainty  as  by  the  plain  Chart,  which  I 
deny  not ;  but  the  reafon  is,  becaufe  there  are  few  or  no  Charts  made 
diredtly  according  to  this  projection.  It  will  be  faid,  yes,  there  are 
many,  and  that  a  Man  may  have  of  them  whenfoever  hewiilbefpeak 
them.  ^  I  grant,  a  Man  may  have  thofe  which  are  fo  called  j  but  that 
which  is  fuch  indeed,  muft  not  only  have  the  Meridians ,  Parallels, 
and  Rumbs  drawn  according  to  this  projedionj  but  the  Sea-Coafts 
muft  be  inferted  by  the  like  art  and  means  as  they  have  formerly  been 
inferred  into  the  common  Sea-Chart;  otherwife,  he  that  lhall  trans¬ 
fer  places  out  of  the  common  Sea-Chart  into  Mercator' without  due 
knowledge  and  refpeCt  upon  what  occafion  ,  or  for  what  reafon 
tiiQj  were  lb  placed  in  the  common-Sea-Chart,  he  lhall  transfer  the 

T  Errors 


4 

PftolflefW  of  8fC. 

'  Errors  of  the  one  mt6' the  other,  and' that  fometimes  with  increafe. 
W  herefore  it  requires  more  than  an  ordinary  Judgment,  to  draw  a 
Plot  diredly  according  to  this  projedion,'  for  any  place  or  pkces; 
and  he  mull  further  know,  or  be  made  acqu  ainted  with  the  reckon- 
ingsbf  Mariners  frequenting  thofe  places;  and  that  truly  whether 
with' allowaBce, or  without;  and  Whether  agreeing,  or  difagreeing 
with  their  Plots  5  and  fo  comparing  one  thing  with  another,  and 
weighing  allin  the  bahance  of  a  good  judgment^  he  fhall  be  able  to 
do  it.  -  ’The  ground  of  the  pro)edton  of  this  kind  of  Charts  was  point¬ 
ed  at  by  Ptolomy^  many  hundred  years  fnice,  and  according  to  that 
ground-,  Mercator  did  of  late  years  fet  forth  an  univerfal  Map  of 
the  World,  whereupon  thefe  have  been  Mercators  Charts. 

But  the  way  hovr  to  defcribe  them,  was  firll  taught  by  that  learned 
Navigator  of  our  times,  M.  Ed.Wright^  in  his  Book  of  the  CorreSiions 
cf  Errors  in  Navigation,  From  whence  alfo  the  grounds  and  reafons 

of  thefe  enfuing  Problems  are  to  be  taken :  and  if  we  would'  be  as 
grateful  to  our’ own  Countreymen,  as  to  Strangers,  I  fee  not,  but  we 
may  afcribe  as  much  to  him  in  this,  as  to  any  other  Man.  Now  that 
which  he  hath  Ihewed  to  perform  by  the  Chart  it  felf,  we  will  here 
Ihew  to.  workby  the  dodrine  of  plain  T  riangles,  ufing  the  help  of  his 
Table  of  Latitudes  j  of  which,  as  M.  Canter’s  Table  for  the  divifion 
of  the  Meridian  Line,  is  an  abridgment  confifting  of  the  quotients 
of  every  lixth  number,  divided  by  6,  and  two  figures  cut  off:  fo  this 
which  !  here  exhibit, and  call  a  Table  of  Meridional  pdrts,  is  alfo  an 
abridgment  of  that  Table  of  M.lVrights  :  namely,  every  lixth  number,- 
cuttihg  off  4  figures.  So  that'this  Table  ‘  Iheweth  how^  many  parts 
every  degree,  and  every  tenth  part  of  a  degree  of  Latitude  in  this 
Chart,  is  from  the  Equinodial :  namely,  of  fuch  parts  as  a  degree  of 
the  Equinodia  I  contains  60  j  he  that  defires  a  larger  Table,  may  ufc 
ILWright’s  extant  inliis  Book  before  mentioned.. 
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A  Table  of  Meridional  parts. 


Lat.  \Mcr.  Lat. 

d.  m. 


/l<fer.|Lat.  (/Wer. 

m  farts,  d.  m/ parts 

oo  3  oo|  1 8o|  6  oo’  361 

06  367 
12  373 
18  379 
24  385 


Mer.,  Lat.  Mer. 

parts 


900 
06 


.W.  m.  parts. 


542 


548 

554 
l8i  $69 


12 


24I  $67 
bo,  573 
\S6]  $19 

585 

‘48,  591 

(54;  597 


42i|iooo_£<^ 
^  609 


12  61$ 
i8j  621 
24  617 

bo  634 

1^5  <^40 
*42’  646 
*48  ^52- 
54  <^58 


1200  725 

06  73 1 
12  738 

1 8  744 

24'  750 

30  9$6 
35  761 
42  7<58 
48  774 
54  781 

13  oo_787jio 

^  793 
12  799 


Lat. 

d.  m.  .p^r^ 
1 5  00  910 
0<5[  917 
121  S>23 


18  805 

24  81  I 

30  8i8j|^ 
26  824 
42  830 
48  83(5 
{54  842) 


i8j  919 

24'  955 

30  942 

3d 
42 
48 

54 

00 

06 
12 

i8 

24 
30 
36 
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,9(50 
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1 004 
lOlO 
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42 

48 

1 54 
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06  670 
^2'  676 
!i8^  682 
24'  <589 
30  595 

3(5  .701 
707 
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06  855 
12  85 1 
18  857 
24  873 
30  879 
35  885 
42!  892 
481  898 
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719 

725.1500’  91 Q] 


[0(5  r042 
1  2|  I  048 
I18I054; 

■  :  2410601 
!  30'.  1 067 
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541092 
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A  T^ble  of  Meridional  parts* 


Lat.  iMwj.  Lit:  'Mr. 

my  ' 

'i  ?ioo[i  098  2 1 


p6 1 104 


[  8'-i  ^  7 
fzjiiizs, 


19 


!3<)[H3<5 

4.2[i442 

541  *55 


20 


001289 


12 


lilt 


Od  1 296] 
^  2  It  302 
1 8:1 308 


P0,I  t(Sl  22 


^4:i3si5 

30|'I32I 

361328 

421334 

48 1341 

541347 


P^I 168 


4354  £5  550  2  8  00 1 7  5j^  3£,oo  1958  34.00,2 1 7 1 


12  1174 

1 8jii8i 

241 1 87 

3<^|U93 

36-1200' 


i 


42 1206 
48:1212 
54;i2ip 
00122523 

061232 

12  I2'38 

181244 
241251 
301257 
361264 
42j:i270 
.127<S 
1283 


Z I  bofi 


La^.'  SAfcr.  jLat.'  t/I/fr.  L  at  • 

Ill.  p^w.Jd.  in.fo'«»' 

—  j_ — ) 


in.. 


24  00, 148427  00 168430.00 


06;  1 49 1 
12!  1497 
18x504 

241510 

3011517 

3<^'i  524 

^42^530 

'48153,7 
54,1543 
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241710 
301717 
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q6 

12 

18 


Mer.lLzt.  Mer. 

farti.  (i.  m.  JMrfs, 
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24 1916 
30^1923 
36:1930 
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24 

30 

36 
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421799, 
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iV972| 

1819791 
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304993! 


541609  .  '54181^ 


I  ■  ■  1 

42  2907. 

482914* 


06  2 1 79 
122186 
182193 

2A2201 
3  0*2  2  08 


1643 

J650 


3A 

4^ 

48 

H 

00 


^415 
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2^30 

2?37 


06;  1826, 

12;  1833 
1 8i  1 84“ 
241847 
301854 


06^293  5s 

1220431 

182950; 

24:21^57. 

30,' 
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54l2i>92. 
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^242274 
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A  Table  of  Meridional  parts. 


ySpgiiiS  i9’oo 


%.  liWer.iLat. 

^  4  • 


©<52325 
122333 
182340 

242348 
3023  5  5 
3<5;2,3<J3 

4?2370j 

4^^378 

54|?385 
3  722,^3  $3. 
'o5’2400  . 

1 2I2408 
1 8.241 4 

2.424^3 

302430 
3<5i,2438 
42|244<^ 

482453 


\6ir,.i  Lat.  liWer.  Lat.  \Mer.Xzt.  lA/er.  iLat.  iMer. 


xa.Iparts.d.  m.^partsM.m^  n.\  \parts. 


545' 


id. 


54!24<5 1 

38W24(S8 
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122484 

1824P1 
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302,507 
^25 14 
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482530 


41 


.  54.2537  ^  ^ 

39002545  42!qc  127.82  4  5 
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482607 
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ProhUms  of  Sailing 


7^^  appear  in  the  Problems  following, 

and  may  firft  be  illuftrated  thus. 

Probl.  I ,  To  find  by  this  Table  ^  •mhat  JlTeridional  farts  are  contained  In 

difierence  of  Latiende. 

Tal^the  Meridional  parts  anrwering  to  each  Latitude,  fubilraft 
the  lelFer  from  the  greater;  the  remainer  is  the  number  of  Meridio¬ 
nal  parts,  contained  in  the  difference  of  Latitude  propofed. 

/ 

As  let  the  one  Latitude  be  «  o  dea.co'  ?  4.7  «  /  .  >  . , 

The  other  32  ^25  farts. 


The  Merid.  parts  contained  in  the 
difference  of  Latitude 


\ 


1417  Dmerence. 


Probl.  z>  The  Latitudes  and  Difference  of  Lonoitude  of  two  places 
given to  find ^eRumb  and  Diflatice, 

.  To  the  intent  the  application  may  be  the.  more  evident,  we  wiH 
give  Examples  of  two  places  expreffed  ia  the  Chart. 

_As  admit  the  Latitude  of  the  ■Liz.ardto  be  50  dcg.co',  the  Latitude 
Summers  Jfiands  foinetimcs  called  the  Bermudl  3  2  deg.' 25*,  and 
the  difference  ot  Longitude  to  be  7odeg.  oc.';  the  Summers  Iflands 

Weffwardofthe  i  demand  the  courfe 

and  the  diftance  from  the  one  to  the  other  ?  > 

As  in  this  right  angled  triangle"  ABB. 
1st  A  reprefent  the  Lizjird^  and  A  S  the 
parallel  thereof,  D  Summers  Iflands  ^  and 
D  B  the  Meridian  thereof 
Then  is  there  given  D  B  the  diflerence 

*7  deg.  3S'>  and  AB^  the 
diiTcrence  of  Longitude  70  deg,  00^4  where- 
by  the  angles  atidhypothenufallhould  be  found,  by  the  4.  and  iCa- 

Sn"  “  this  kind  oOrojeaion,  the  de- 

fhe  ''Ot«q»al  (e&pt  in  plaosnear 

«edVS  “4?  '"/“=hproportwn  ^  theT^uinoaial  ex- 

LaHtuefe  mS  firff  hi  '5"®  <*'ff«rsnces  »f  Congtode  and 

™rn7.ft  £  ^  Mprefled  by  fome  one  corampn  meafnre.  And 

P  p  fervestheforegoing  Table,  which  ihewetb  how  ma¬ 
ny 


yy  Mercator’s  Chart,  '  147 

ny  equal  parts  are  from  the  Equinodial  to  every  degree  of  Latitude  ’ 
namely,  of  fuch  equal  parts  as  a  degree  of  Longitude  contains  do'*  i 
,  Wherefore  multiplying  70.  d.  00  m.  the  difference  of  Longitude, 
by  60,1  have  4200  for  the  Meridional  parts  contained  in  the  difference 
of  Longitude;  alfo  (by  the  laft  Problem)  I  find  the  meridional  parts 
contained  in  the  difference  of  Latitude  .to  be  1417;  fo  that  I>B\% 
1417  parts,  and  AB  4200 fuch  parts.  ; 

Therefore  by  the  4  Cafe  of  Plain  Triangles. 

As  the  diff.  of  Latitude  in  parts,  DB  1417  parts,  co.  ar.  6.8  485  5 

is  in  proportion  to  Radius : 

So  is  the  diff.  of  Longit.  in  parts,  ./f  5  4200  parts.  3.62325 

to  the  tangent  of  theRumb,  t-X)  71  d.21  m.  10.47188 

Which  Iheweth  the  courfe  from  the  Summers  Ijlands  to  the  Lizjtrd 
to  be  e  «  e  3  d.  5 1  m.  eafterly  ;  or  from  the  Liz.ard  toihs  Summers 
IP  jjro3  d.  51  m.  wefterly. 

Secondly y  for  the  difiance  in  the  Rumb. 

Reduce  the  difference  of  Latitude  into  Miles  fmultiplying  the  de¬ 
grees  by  60,  and  to  the  product  adding  the  minutes,  j 
'  Then  by  the  z  Cafe  of  Plain  Triangles. 

As  fine  complement  the  Rumb,  j..^i8d.  39' 0.49514 

tothe  difference  of  Latitude:  -  X)^  1055  Miles  3.02325 

So  is  Radius 

to  the  diflance  .  ,  .  AD  3299  Miles  3.51839 

>  Which  is  almoft  1 100  Leagues,  and  this  is  the  diffance  meafured 
intheRumb  3  thereisahearerCutbetweenthefetwoplaces,whereof 
wefhaljlpeak  hereafter  in  Great  Circle  Sailing  y  but'here ,  whenfoevee 
we  fpeak  of  the  diflance  of  two  places,  we  niean  their  diflance  mea¬ 
fured  in  their  Rumb. 

Prob.  3 .  The  Latitudes  of  im  places,  and  their  difiance  given,  to  find 
the  Rumb,-  arid  difference  of  Longitude. 

Admit  1  fail  from  the  Liz,ard,  being  in  the  Latitude  of  50  degrees, 
upon  fome  point  to  the  Weflward,  3299  Miles  3  and  then  find  my 
felfin  the  Latitude  of  3  2d.  2  5  m.  I  would  know  upon  what  point! 
have  made  my  way  good,  and  how  much  I  have  alters  my  Longitude  ? 
The  differeriefe  of  Latitude  D  Bis  17  d.  35  m.  which  reduced  in- 

toMiles,  is"  1055  Miles.  ..  .  ... 

■  ^  .  u  '  As 
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As'tlie  diftance failed',-  '  3299  miles,  eo.ar._  6,48161 

is  in  proportion  to  Radius-: , 

fo  is  the  differ,  of  latitude^'  .D  5^' 1 05  5  miles,  3.02325 

tp  finccoiMpl.  theRumbj  ’  i  i8  deg.  39'  fi«50486 

Tfkatis  w  j  TP  g.deg.  5i'-min.  wcfterly. 

'*  *  Sefondh^  for  the  Sjfsrence  of  Longitude. 

Find  by  tlie  firft  i^roblem  what  meridioaal  parts  are  contained  in 
the  difference  oflatitude,-  which  are.bere  1417,  then  fay. 

As  ,1-fed  ins- . 

to  the  differ,  of  latitude  in  parts  :  D  5  1417  parts  3- 15 137 

,  So  is-the  tangent. ot. the  Rurnb,  t  Z>7  i  deg.  21'  10.47188 

•ta  the  differ,  of  longitude  of  parts,  .A  B  4.700  parts  3.62325 

'  Which  parts  reduced  into  degrees,  dividing -them  by  60,  the  quo- 
tlent-isyc  deg.*  the-  difference  of  longllnde^  required.  ,  •  • 

\  4*^  W  '  i  >  ^  i  -  r  i  i  >  ^  .  .  «>  f  '■  ^  » 

» 

Frobl.  4.  By  the  Bumk,  and  latitude-  of  two  flaees  given  :  to  find  their- 

diflance  and  difference  of  longitude...  •.  ' 

■  .Admit  I  fail  from  the  Liz.ard ,  being  in  the  latitude  of  50  d.  tp  .f  ro 
3  deg.  5 1  min.  wefterly,  till.  I  find  ray  felfin  the  latitude  of  32  deg.*. 
25  min.  I  demand  how  far  I  have  failed,- and  how  much  I.have  altered  ' 
my,  longitude  ?  - 


Thediftance  is.found,  as  in  the  latter  part  of  the  fecond  Problem-, • 
thus.  The  difference  of  latitude  converted  into  miles,  is  1055  miles. 
Say  then. 

As  fine  compl.  the  Rumb,  sA  iSd.  ^rf  co.ar.  0.495^4,  5 
tO'the difference  oflatitude,' DA  losemiles  '  5.0232<  J 

So  is  Radius  .  .*  ,  :  .  .  i 

to  the  diftance;  AD  3299  miles  3.51839 

And-fo  much-is  thediflance  r  the  difference  of  longitude  may  be, 
found,  as  in  the  latter  part  of  the  third  Problem,  faying, 

AsRadius,tothedifference  of  latitude  in  meridional  parts : 

lb  is  the  tangent.  of  the  Rumb,  to  the  difference  of  longitudein 
minutes.  •  .  -  .  ,  •  ■ '  ^  - 


't  '  f  -  J 

Probh.  ’^.  By  the  diference  of  longitude,  Rumb,  and  one-  Latitude  :  to  i 
' )  .  find  the  other  latitude,  and  the  difiance.  -  ii 

Admit'IXail  from  the  Liz.ard ,  being  in  the  latitu4e  ,pf  50  deg* 
Wj/  n?  3  deg.  51  min.,  wefterly,  tilM  have  altered  my  Longitude  7a 

f-  "  .  ”  .  .  ■  '  deg- 
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deg.  how  much  have  I  laid  the  Pole,  and  how  far  am'  I  from  the 

-  Reduce  the  difference  of  Longitude  into  minutes;  by  6o,  ^and  fo  it 

makeS42ooj  then  fay,  . 

As  the  tangent  of  the  Rumb^  ,  /  I?  71  d.  21/co.  9.52829 
to  the  differ,  of  longitude  in  parts  :  >^4  .S  4200  parts  3.62325 

So  is  Radius,  <  '  J  - 

to  the  differ,  of  latitude  in  parts.  ^  5  1417:  .  .  3*i5’54 

Now ^the  meridional  parts  anfwering  the' latitude  of5od.  00  m. 
are  3475,  from  which  fubflrading  1417  here  found,  there .  remains 
2058,  againft  which  I  find  in  the  firft  Column  of  the  Table  3^  deg. 
25  min.  which  is  the  latitude  required  of  that  other  place  to  which! 
am  come ;  fo  that  the  difference  of  latitude  is.  17  d.  3  5  m.  ,  ^  - 

Secondly  for  the  difiance .  ,  ^ 

Having  already  the  Rumb,  and  difference  of  latitude,  it  may.  be 
found,  as  in  the  fecond  and  fourth  Problems,  faying, 

,  As  fine  compl.  the  Rurab,  s.yi  i8d.39;  cq.ar.  0.49514 

to  the  difference  of  latitude,  B  B  1055  miles  3.02325 

So  is  Radius  .  ,  ' 

to  the  diftance  ^  'X>- 3299  miles.  i-SJ  39 

Probl.  6.  By  the  Rumb^the  difiance  j  and  one  latitude  given  :  to  pna  tne 

other.latitude^  and  the  difference  of  longitude. 

Admit  !  fail  wsw  51'  wefterly,  ID 

'.3299  miles,  and  then  find  my  felf  in  the 
;  latitude,  of  3  2.  d.  25  m .  1  demand  the  lati- 

'  tude. of  the  place  from  which  1  canie,and  the  ^ 

.difference  of  longitude  between.that  and  S 

this  ?'  *  •  •  ' 

'pirfij  for  the  difference  of  latitude. 

As  Radius,  '  «.  o  o 

■  to  the  diftance  run:  ,  3299  miles  3-5' «3» 

*  .  .-So fine  compl.  the  Rumb,. r-  ^  ai  18  d.  39  m.,  9*5^4 

to.  the  differ,  of  latitude,  BB  1055  miles 

Which  I  cS  5  milesconver ted  into  degrees,  is  17  deg.  35  .  tne  aii- 
ference  ohatitude  required :  which  added  to  3  2  deg.  25 «,  makes  5  0 

-deg.  00  the  latitude  of  the  firft  place.  ^ 

The  difference  of  longitude  is  found  as  before  in  the  third  Problem  j 

'  faying,  .n  ,rf 
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As  Radios  to  the  difi^orenceof  Latitude  jn  meridional  parts: : 

So  IS  the  tenrent  ofthcRumb,  to  the  diiFer*  of  Longit.  in  minutes^, 
^‘"^ence.oif  LohgiuidcwUl  be  found  as  in  this  Example 

ifat  anytime  yon  defire  to  convert  this  di^reoce  (rf"  Longitude 
lound  in  any  parallel  into  miles,  you  roaydo  it  after  this  Example. 

7  •  Admit  there  be  two  placeSj  both  in  the  parallel  of  sodeg.  which 
differin  Longitude  79  deg.  co':  {demand  the  diftance  of  thefe 
two  places  ?  '  • 

Firft,  .it  istobe  underftood,’-  that  the  minutes  of  Longitude  in  any 
parallel,  are  in  proportion  to  the  difl:ance  in  Miles, as  thevEquinoftiai 
is  to  that  parallel^  or  astheSemidianieterofthe  one  is  to  the  Semi- 
diameter  of  the  other. .  That  is, 

As  Radius  is  in  proportion,  .  - 

•  to  fine  cornpl.  the  Latitude *-  se  50  deg j  00'  9.80807 

So.is  the  differ,  of  Longitude,  4200  minutes,  3.62325 

ciift2nG€'in  thst psrEllcl j  2700  milcs^ 


3-43*32 


\  \ 


oj  Sailing  hy  a grtdt  Circle 

i  * 

Eeing  the  fuperficies  of  the  Earth  and  Sea  is  fpherical,  therefore 
the  molt  abfolute  way  of  Sailing  is.  by  the  arch  of  a  great  Circle, 
drawn,  or  conceived  to  be  drawn  on  the  fpherical  furface  of  the  Sea 
froin  place  to_pIace  3  and  other  wayes  are  fo  much  the  better,  by  how 

much  the  nearer  they  approach,  thereto,  or  may  be  thereunto  reduced; 

and  for  this  caufe,  the  Sailing  according  to  Mercators  Chart,  is'  to  be 
preterred  before.the  Sailing  according  to  the  common  Sea- Chart  be¬ 
ing  more,  reducible  to  the  fpherical  fuperficies  of  the  Earth  and  Sea'. 
Neither  have  1  at  any  time  laid  otherwife,  whatfbever  Ibme  in  Print 
wouldmake  mefay  withoutan-yalfent  or  knowledge  of  mine  It  wilf 

be  fold,  that  there  is  feme  more  diffiailty  in  Sailing  according  to  Mer- 

ttaiiby.thexommonSea.Chart  s  and  fdmewbat  more: 
Norflh."  ?®  Srat  Circle,  than  by  either  rf 

No  doubt.  fincethefallofMan,  there  are  thorns  and  briars  ordif- 
fi^tics  entountnngourbeftendeaTCurs  :  But  truth  and exaftnefi 

though  never  fc  eafie ;  alwajres  endeavouring  to  maSe  the  way  of 

truth 


•hy  a  great  Circle, 


f ruth  as  cafie  as  we  can.  Therefore  we  come  now  briefly,  tofhew 
the  way  of  Sailing  by  the  arch  of  a  great  Gtrcle^by  help  of  t  he  T)vtlrme 
of  Spherical  Triangles^  forafmuch  as  there  is  no  way  difeovered  to  the 
World  more  abfolute. 

In  the  former  Problems  of  Sailing,  whether  by  the  plain  Chart,  or 
that  called  Mercator  we  have  ufed  Meridians,  Parallels,  and  Rumbs, 
as  the  fides  of  every  Triangle.  But  here  we  ufe  not  the  Rumbs  ft)  be- 
caufe  they  arc  not  Circles,  but  helifpherical  lines  j  nor  the.  Parallels, 

5  becaufethey  are  not  grnt  Circles;  whereas  the  Tides  of  every  fphe- 
[  rical  Triangle,  moft  be  arches  of  great  Circles :  But  here  we  ufe  arches 
(  of  the  Meridians,  and  of  the  /Equinoctial,  and  of  other  great  Circles 
^  drawn,  or  imagined  to  be  drawn  from  one  place  to  another,  upon  the 

^herical  fuperficies  of  the  Earth  and  Sea.,  Fir -  therefore, 

Jf  two  places  lie  under  the  their  pofitibn  is  Eaft  and  W eft, 

^  and  the  degrees  of  their  difference  of  Longitudes  converted  into 
*'  Leagues  or  Miles,  is  their  diftance  in  Leagues  or  Miles.  _ 

'  Jf two  places  he  in  the  fame  Meridian^  their  polition  is  North  and' 

i  Sputh,  and  the  degrees  of  their  difference  of  Latitude,  converted  iito  -• 

Leagues  or  Miles,  is  their  diftance.  ■  .  r 

And  thus  far  doth  this  kind  of  Sailing  agree  with'thetwo  former  v 
thedifferencebetween  this  and  them,  may  appear  in  the  Problems, 
following. 


Prob.  I.  Twoplacesheingpropofedyhe  one  tinder  the y/SquinoSHd^  the,: 

other  in  any  Latitude  given.:  and  the  difference  of  the  Lof^f< 
tude  of  the  fame  places  being  alfohjiown,:  to  find  ^ 


j .  The  nearefi  difiance  in  a  great  C ircle :  • 

2.  Xhe  direSi  pofttion  of  the  firjl  place  from  the  fecondi 
jind  of  the  feeond  place  from  the  firjh.  , 


•  The  angle  that  the  Rumb  leading  from  one  place  to  anothei  j  makes- 
with  the  Meridians,  is  fomecimes  called  the  pofition  of  thofe  places : 
But  becaufe  the  aych  ofagreat  Circle,  drawn  between  two  places,  is 
the  moli  dired  way,  and  neareft:  diftance  from  one  place  to  the  other : 
therefore  the  angles  which  that  arch  makes  with  the  Meridians  oi. 
thofe  places  we  here  caH  the  angles  of  the  dir^h^  }9fifffti  of  thofe  places 
one  fi.-om  another. .  . 


Problems  of  Sailing 

'  '  '  ^  r,  -►* 

•  .  '  /  .  ■  f 

Now  in  this  Diagram,  let  -2)  repreieht 
that  part  of  the  entrance' of  the  River  ,  of 
(tAmat^mes^  -which  lieth  'under  the  Equino- 
dialline  D  B  an  arch  of  the  ’Equinoftiahj 
and  let  rcprefentthe  Liz^ard^  Jymg  in  the 
.  latitude  of  50 -d.  co  m:  northerly  ,  and,:^-iS 
.  -the  nieridian-thereof i  and'admit-thein^iife- 
'■■rence  of  longitude  tobe  51- deg. 00  ml 

Then  in  thistriangle  AD  3^  right  angled  at  there  is  required 
AD^  thenearell  diftanceofthefcplacesin  the  arch  of  a  great  Circle, 
the  angle  BAD,  which  is  the  angle  of  the  diredpolition  of  thej^- 
w^z,o»erfrom  the  and' the  angle  B'D  A,  being  the  corapl.  of 

the  angle  ofthedirefl  pofitionof the  Liz-ardixovo.  the  Amaz.ones. 

T  .  Forthe  marefidiflajice  %D.  Seeing  there  are  given  the  lides 

A  B  and  D  B :  therefore  by  the  firft  fundamental  Axiom  of  fpherical 
triangles.  ' 

2) -[-Rad.  = /c  AB-\~  sc  DB,  therefore  sc  ,A  B-^-  sc  D^ 
-^^sd,=jc  A D,  .and  fo  it  falls  into  the  1  o  Cafe,  thus. 

Thedijfertnce  of  longitude  is  DB  51  d.  co'  sc  D  B  9.79887. 
■The  difference  of  latitude  is  '  AB  50  co  sc  A  B  9.80807 


■  The  difiance- is  .  -AD  66  .08  sc.  AD  9.60694 

’Which  66  d.oS'coiiverted  into  leagues,  is  1  32Z  7  leagues,  which 

is  the  neareft  diftance  between  thefe  two  places. 

2.  For  the  direcl  'pofitton  front  the  Liz.ardto  the  Amazones  ,  namely, 

the  tngle  by  the  fame  things  given. 

/  A  B-\-  Rad.  =:.t  D  B  tc  BAD-,  therefore  s  AB  Rad _ _ 

t  DB-tc  BAD,  that  iss  A  B-\-tcD  B=tc  BAD,  abating  Radius, 
and  thus  it  fails  into  the  1 1  Cafe,  and  is  wrought  thus. 

.  The  difference  of  latitude  is  ^  .  AB  50  d.  00'  .sAB  9.88425 

The  difference  of  longitude  u  ff  DB'^i  .po"  t  cD  B  "9.90837 

The  angle  of fofition  is  ff.  B  AD  li'  tc  A  9.79262 

■  3.  For  the  direct  pfition  from  the  A^^^ones  totvards  the  Lizaird 

namely,^the  complement  of  the  angle  .B  I)  X  * 

~tc  D,  therefore  sD  B -j- Rad. —  t  AB 
-tc  AB  —  tc  D,  ftill  abating  Radius, and 


sD  B  -1-Rad.  =  ^ ^5^ 
tc  D,  therefore  sDB  - 


fo  it  falls  into  the  1 1  Cafe,  and  is  thus  wrought. 


The 


vy  A  great  Circ’e. 


The  difference  oflongitade  is 
The  difference  of  latitude  is 


T>  B  5 1  d.  oo'  s  D  B 
ud  B  oo  tc  yl  B 


153 

9.89050 
9.9238  i 


The angleof  foftionis  comfl.  BDjI cj  tc  y!  98143* 

'  If  you  v\’oiild  have  the  letters  in  all  Examples  to  agi  ee  with  the'ex- 
emplary  Tables,  you  mhft  mark  your  right  angled  triangle  two  ways , , 
and  the  oblique  fix  wayes,  as  we  have  before  fhewed  3  and  it  will  not 
be  amifs  to  do  lb,  efpecially  if  you  ufe  thofe  Tables.  But  as  I  have 

before  faid,  I  would  rather  wilh every  man  to  deduce  his  operations 
from  the  two  fundamental  Axioms,  and  their  Confe,flai  ies,in  inch  fort 
as  I  have  here  /hewed  in  thefe  three  Examples,  for  the  like  is  to  be  con¬ 
ceived  in  all  others,  though  it  be  not  exprefl'ed.  Yet  I  have  fet  down 
thofe  Exemplary  Tables  for .all  the  Cafes  in  all  kinds  of  triangles,  as 
well  becaufe  fome  others  have  in  part  done  the  like  before  ( though  jn  . 
a  dift'crcnt.iBanner)  as  becaufoaman'inay^  by  them  reaciily  examine.. 

the  form  of  his  work. .  ■■■■,■ 

»  ■  > 

The  three  parts  of  this  Prr>blem^.and  To' the  reli"  th'at  folfow ,  fn  i.glit . 
have  been  as  well  refoilved  in  the  quadrantal  triangle  u4  D  G  .  w  lieie 
Cr.  reprefents  the  North'Polc'',  the  angle  at  6’,  the  differ  ence  Qt  lon- 
•gitude,  the  complement  of  the  latitude  ^  of  the  Lizyrd-^  .//  DG 

the  angle  of  direft  polition' fi*om  the  Amazones  to -the  Liz.ardy  &c.  , 
As  admit  this  lall  angle  ADG  were 'required  :  Then  foraimuch  as- 
there  is  given  the  angle  being  the  difference  of  longitude^  and  ylG^  ^ 
the  complement , of  *the latitude  V  therefore. by  the  firff  fundamental 

Axiom.  ,  .  ,,  1  ■  ^ 

f  6^-4- Rad.-  =tc  A  G-\^  t  A  DG^,  therefore  ^  6' -p  f  AGy=r 

t  A  T)  G\  and  thus  it  falls  into  the  7  -Cafe  of  quadrantal  triangles, ,, 
and  is  wrought,-  as  in  this  Example.;,  ,  . 

The  difference  of  longitude  is-r  C'  51  do  oc' '  1  C r  9*0905°"* 

The  latitude  is  compL  .  ■  AG.  co.  t. AG  9-92381- 

....yO  .. 

The  anple  ofpofition  is'-  _  A  D  G-  oj-  t  AT)G-  9.8 143  i . 

The  faihe  mighthave  been  found  in  the  quadrantal  triangley4X)F,  __ 
all  which  to  handle  particularly  would  be  too  tedious  *,  therefore  it  ^ 
fhall  fuffice  hereafter  to  Ihew  this  application  only  in  right  angled  tri-  • 
angles;  for  by  this  one  example  of  :Quadrantals,-  you .  may  ^  conceive  ; 

the  reff. .  ’  ^  .  .  r 

'  And  thss;  it'appears,  that.he  which  would  fail  the  ncarefo.  Way  iiom  > 


'■  T'- 


t  ‘  / 


V  . 

.  W  \ «  * 


V 


,’1^4  Vfohhtns  of  Settling 

>  ik\t  Amaz.ma  to  the  Liz^ard^  fhould  at  firll  lhape  his  courfe  3  3  iJegr.pT 

m.  from  the  Meridian  to  the  Eall ward,  that  is  almoft  spointsofthe 

'  Compais,  namely,  n  e  by  «.Now  admit  the  wind  fhould  fo  ferve,  that 
he  might  come  away  h  r^by  ;>?,yet  it  is  to  be  undcr/tood,that  in  this  kind 
01  Sailing,  he  is  not  to  continue  this  courfe  Jong,  but  to  fliift  it  as  often 

^asoccanon  requires,  flill  inclining  more  and  moretothe^Eaftwards; 

which  how  it  may  be  done ,  wc  lhall  more  exprefly  Ihew  hereafter. 
Probl.  2.  Two  f  laces  being  ^ropofed^  the  one  under  the  EquinoBtial^  the  other 
in  any  'Lmtude  gthien:^  andthe  nearefi  di fiance  in  a  great .  Circle  of  the ' 
fame^  pi ace  s' being  allahmrn  :  to  find^ 

1  Their  differ  ence  ofCongitude, 

2  The  direil  fofition  from'fherfirfiflace  to  the fecond, 

3  And  from  the  Jecond  place  to  the  fitfi. 

Let  the  places  be  the  fame  as  before,  ■  and  let  there  be  given  the  dif- 
iference  of  Latitude  AB  50  d.  00  m.'  Ind  their  neareft 

.132  2  3  Leagues,  that  is  66  d.  o8  -m.  in  the  arch  of  a  great  Circle. 
Ftrfi^  then, far  the  difference  of  Longitude  D  B,  by  the  iiCafeofriaht 

angled  d  rtangles.  .  J  J 

ne  lamude.u  AB  5od.  oo'  co.ar.  s  A  B  ,  o  loio. 

The  near  efiAtfiance  is  AD  66  o8  AD  -  ^  9.(k^ 


The  diff,  of  longitude  is  D  ^  ^  i  oo.  Jc  DB 
Secondly  for  the  direH  pofition  from  A  to  D,  by  the  1 7  Cafe. 
The  latitude  ss  ■  A  B  50  d.  00'  r  A  B' 

1  he  nearefi  dtfiance  ts  A  D  66  c8  fcAD 

^  I  ^ 

Thmrmmk  BADsS  ii  sc  k.,,  "':' 

Jfioirdlyffor  theAtreEl  pojitionfrom  D  wA,  by  the  la  Cafe 
Ihe  nearefi  difiance  is  A  D  66  d.  08'  co.  ar.  s  AD  ' 

d  he  latitude  IS  AB  50,  00  j  A  B,  '  ■ 


9.79897 

10.07619 

9-64586 

9*72205 

0.03882 

9*8841^ 


The  pofition  is  eompl.  BDA  33  07  s  BDA 

In  like  fort,  ifthere  were  given  the  Latitude  AB,  and  theamrl^ 
dired  pofltion  B  AD  :wc  might  find  the  difference  of  longitude  n  n 
KecS of  fphei  ical  triangles  j  the  diredtpofitioLp/f/ 

thus  we  might  proceed  to  frame  in  all  30  Queftions  tSS  theft  f 

SS  mu&eS  as  ‘  <>"“  deliring  to  ufc 

d  Probl. 


by  a  great  Circle,  155: 

■Probl.  3.  Two  places  profofedboth  in  one  and  the  fame  latitude  gi'VOt  ^  and 

their  dijference  of  longitude  being  alfg  known  :  to  find 
1  The  nearejl  difiance  of  thofe  two  places. 

1  The  direSb  pofition  of  the  one  place  from  the  other. 

Admit  there  be  two  places,  both  in  the  latitude  of  50  degrees  cf\ 
Northerly,  and  differing  in  longitude  70  deg.  60'  I  demand  their 
nea reft  diftance  in  the  arch  of  a  great  Circle,  and  the  dircft  pofition 

of  the  one  from  the  other  ?  ■ 

In  the  7  problem  of  failing  by  Aferca- 
forj  CWf,  there  was  required  the  diftance 
of  thefe  two  .places  meafured  in  their 
parallel :  but  here  is  required  their  neareft 
diftance  in  the  arch  of  a  great  Circle. 

As  in  this  example  E  AD,  let  the  two 
places  be  E  and  A,  and  let  D  be  the  North  - 

Pole,  then  ^2)  and  E  D  are  either  of  them  40  deg.  00':  namely, 
the  complement  of  the  latitude,  and  the  angle  E  D  A  is  the  difference 
of  longit.  70  deg.  00' ^  there  is  required  the  neareft  diftance  £  i?  : 
and  the  direft  pofition  from  the  one  to  the  other,  D  E  A  ox  D  A  E, 
for  in  this  Cafe  thofe  two  angles  are  equal. 

And  feeing  £  Z)  is  equal  to  >4  D,  therefore  letting  fall  the  perpen- 
'  .dictilar  D  £,  the  Triangle  ED  Ais  divided  into  two  right  angled  tri- 
' angles  E  D  B  and  AD  5,  v/hich  are  every  wayes equal.  Wherefore, 
Firfi^  For  the  nearefi  difiance  E  A  ,  there  is  given  in  the'  right  angled 
Triangle  ADB,  the  complement  of  the  latitude  -^4  i),;' 40  deg.  00', 
and'half  the  difference  of  longitude  ADB  35  deg.  00*3  whei'eby^i 
find  £  agreeable  to  the  8  Cafe  thus ;  7' 

The  eompl.  of  the  latitude  is  A.D  40  d.  00*  ^  AD  9.80807 

Half  the  difier. of  longitude  is  ADB  ■  00  J  ADB  9.75859 

^ ,  — - - 

Half  the  difiance^is  AB  2i  ■■  38  s  AB  9.56666 

Which  doubled  is  1  •  .  AE  43  16  And  this  converted 

into  miles,  is2  596milesj  the  neareft  diftance  of  thefe.  t  wop  laces  in 
the  arch  of  a  great  Circle,  being  lefs  than  their  diftance  meafured  in 
their  parallel  by  1 04  miles.  , 

Secondly,  For  the  direSl.pofitio/t  D  A  B  byihe  .<)  Cafe. 

The  eompl.  of  the  latitude  is'^r  AD  40  d.  06  v  ,  /r  AD  ^  9.88425 
Flalf  the  differ,  of  longit,  is  y .  ADB  35-  dO  t  ,ADB  9.84523 


The  attgle  of  pofition  is 


DAB  61  48 

X 


rcDAB  9.72948 

Which 


1^6 


Problems  of  SAtling 


Which  iheweth,  that  he  which  would  go  the  neareft  way  from  A 
to£,muft  not  go  Weft,  though  both  be  under  one  parallel  y  but  he  is 
at  firft  to  lhape  his  courfe  from  Aw  nw  half  a  point  northerly  i  after¬ 
wards  ww  ip,  and  fo  by  little  and  little  ruby  »  ;then  Weft,  thenj^by/, 
afterwards  wj  w,  and  at  laft  ip  s  ip  ;  a  point  Southerly. 

?rob.  4.  Two  places  propofed^  both  in  one  and  the  fame  latitude  given  ^ 

and  their  nearcji  difiance  being  alfo  kttown :  to  find^ 

1  Their  diff'erence  of  Longitude. 

2  7  he  direB  pofition  of  the  one  place  from  the  other. 

Admit  there  be  two  places,  as  AwA  A,  both  in  the-  latitude  of  50 
degrees  Northerly ;  and  let  their  neareft  diftance  be  ABB  2596 
miles,  that  is-43deg.  16' :  I  demand  their  difference  of  longitude, 


'  of  right,  angled -fpherical  triangles,  I  find. 


AD  E  thus: 


1  -  ■  s- 


Which'doiibled  is  ”  ADE.  70,  •  00 ,  the,  difference  of  longi- . 

tude  required.  ^  : 

Secondly^  for  the  direEl pofition  DAE  or  DAB  by  the  1 3  Cafe. 

The  latitude  is  the  compl.  of  AD  ,50  deg.  00',  tc  AD  .  1 0.076 19. 
Half  the  difiance  is .  AB.  2i,  38  7  AB  9.59835 

The  angle  offPpJition  is.  \  DAB  >  61  48'  ’  jp  ,  DAB  9 .674  54 

Probl.,;  5.  Two  places propo fed.,  both  in  one  and  the  fame  latitude given 


known :  to  find  , 

1  Their  diffetrence  of  longitude'. 

2  Their  nearefi  difiabce  in  the  arch  of  a  great  Circle^ 

3  ThedireB  pofitiohofihe'onefrom  the  other 


and  the  difiance  of  thofe  places  in  their  parallel  being  aljb  , 


»•  ^  r  vj  w.  ^  f  v  j  ,  ^  V  •>  f  ✓  V  T.  , 

Admit  there  be,  two  places,  both  in  the  latitude  of  50  degree^  .. 
09  nunutes  northerly  j  and  let  the  diftance,. of  thefe  places  in  their. 
-  ■"  '  ^  ‘  parallel. 


by  a  great  Circfe 


parallel  be  2706  miles  ^  there  is  required  their  difference  of  Longi¬ 
tude,  &c. 

We  have  noted  before,  that  as  thefemidiameter  ofaparallelis  in 
proportion  to  the  femidiamker  of  the  equinodial :  fo  is  any  number 
of  miles  in  that  parallel,  to  the  minutes  of  longitude, -anfvvering  to 
thofe  miles:  and  ifwefuppofe  the  femidiameter  of  the  equinodial 
to  be  Radius,  then  the  femidiameter  of  any  parallel  is  the  fine  of  that 
parallels  diftance  from  the  Pole,  that  is  the  fineof  the  complement  of 

thelatitude  of  that  parallel.  Therefore, 

u^s/iNe  complement  the  latitHcley  sc  oc',  co.ar.  0.19193 

to  Radius:  .  . 

So  the  diflance  in  that  parallel^  ijoomiles^  ' 


to  the  difference  of  longitude^  4 1 00  miles^  .  or  ^  ^  ^  ^  r 

Which  converted  into  degrees,,  is  70 deg.  00'  the  difference  of 

longitude  required. 

,  «  •  n  1  .  f  1  • /T* _  _ 


to  the  difference  of  longitude^  4 1 00  miles. 
Which  converted  into  degrees, .  is  7 
longitude  required. 


s  And  thus  having  found  the  difference  of  longitude ,  the  neareft  oi 


i  fiance,  and  the  dired  pofition  may  be  found  as  in  the  third  Problem 
i  before  going,  which  with  fuch  other  quellions  as  might  be  moved  in 
this  Triangle  A  £  I  leave  to  your  own  pradice. 

i  Probl.  6.  The  latmdes  of  two  places  being  given ,  together  with  their 


As  in  the  Triangle'  A  D  E.  Let  Ji  reprefent 

_  _  ,  «  ,  r  J  \x7tt-\re  ’  'trt 

/ 

I. 

* 

I 

f 

r 


*  5  ^  ■  Pfohhfns  of.  S At  ling 

with  their  contained  angle  D  JJE  i  and  firft  there  is.required  the 

third  fide  £jD. 

Wherefore  according  to  the  diredions,  Chaf  .  5.  of  Spherical  Tri¬ 
angles,  I  let  fall  a  perpendicular. from  E  or  Z>,  for  fo  it  will  fall  from 
the  end  of  a  fide  given,  and  oppofite  to  an  angle  given,  &c.  As  firil, 
let  it  fall  from  the  point  of  the  Liz.ard  reprefented  here  by  upon 

Summers  Jjlands  ytE:  and  becaufe  the  angles  at  -<^and 
E  are  both  of  one  kind,  namely,  both  acute  j  tberefore.the  perpendi¬ 
cular  falls  within  the  Triangle. ' 

Then  for  theneareft  diltance  required  E  D ,  the  way  hath  been; 
formerly  to  find  itat,  three  operations,  thus : 

j.  For  the  f  erf  end,  DB,  by  the  ^  Cafe  of  ri^ht  angled  triangles. 

The  conifl.  ofdatitude  A  D  is  4.0  d.  00  m.  ^  AD  '9.80807 

The  difer.  of  longitude  DA  BA  70  op-  .J-A  9.97298 


The  ftrpendktilar  DBA  37  10'  jD-B  9,-78i05 

2.  For  the  dift.  of  the  perpend,  from  the  pole  AB  by  the  j  Cafe. 


The  differ,  of  longitudi 
The  compl.  of  latitude 


DAB  is  70  d.  00  m.  JcDAB  9‘$^40<y- 
4p  01,  .  .  t  AD  9.92381 


The  firfi  arch . 
which  fubft'rafted  from 
the  fecdnd  arch 


A  B  A  16  '  Oi,'  '  AB;  9.45786, 
AE  57  35,  there  remains  '  ' 

EB‘  41,  34 

3 .  Having.  fmnd  D  B,  and  E  B,  we,  may  find  ED  by  the  i  o  Cafe.,  thus 
The  perpendicular:  DB  A  37  d:  10  ra.  .c  DB  9.^0, 39' 

The  fecond  arch  EBA  41,  34  /c.EB-  9.87401 


'  V 


Theneareft  difiance  k  53  24.  •  sc  ED  9.77540’ 

Which  53  d.  24  m-;  converted  into  niiles,  is  ,3204  miles,  or  1068 
leagues  3  and  this  is  theneareft  diftanee  required  in  the.  arch  of  a 
'great  Circle. 

Note.  And  thus  in  any  obliqueTpherical  triangle,  when  the  que- 
ftion  is  fuch,  that  itrequiresthe  perpendicular  to  be  let  fall,  you  may 
refolveit  at  three  operations;  by  theCafes  ofa  right  I  angled  triangle 
only  3  the  manner  how,  is  of  it  felfforaanifeft,  that  it  feemed  fuper- 
fluous  to  handle.it  particularly.  Wherefore,  as  before  in  the  Cafes 
and  Problems  of  this  nature  3  'fointhofe  which  follow,  it  fhall  fuffice 
tp  Ihew  their  refolution  at  two  operations  3  'Which;  as  it  is  much  rea-^ 
dier  behig  well  underflood,  fo  it  is  fbmething  harder  to, be  underftood 
than  the  former. .  Firflj 


.  hy  a  great  Circle.  *  5  9 

Firft,  Therefore  the  complement  of  the  one  latitude  being  A'V  4° 
d.  and  of  the  other  yiH  57  d.  35  m.  and  the  difference  of  longitud® 
DAE  yod.  we  may  find  the  neareft  diftance  £  D.attwo  operation^ 

agreeable  to  the  3  Cafe  of  oblique  fpherical  triangles  ^  thus , 

TMe difference  of  lo/i^itiidc  DAB  00*  sc  DAB  9,y34'^5 

Thecofnplem.  of  latitude  AD  is  40  ^  AD  9.92381 


Thefrfi  arch.-  '  A-B  is  16  ol  t  AB  9.45";86 

which  fuMrafted  from  ■  A  E..  57  3  5,  there  remains 

the  fecond arch  EB  41  ,  34 

j4s  fine  compl.thefirji  arch^sc  A3  sc  i6d.  01  in.  0.01719 

to  fine  compl.  the  fecond  {  fcEBfC4i  34  9.8“40l 

Sothe  fine  of  the  latitude  f  sc  AD/  50  00 


tofinecompl.the  difiance,  se  ZD  s.  16  i6 

Therefore  thearch  ,££>  is  53  deg.  24  m.  which  is  the  diftance  ot 

thefe  two  places  in  the  arch  of  a  great  Circle  ^  and  this  converted  in¬ 
to  leagues,  is  1 06  3  leagues,  as  before. 

Secondly,  By  the  fame  things  givens- to  find  the  direU  pofitionofthe 

one  place  from  the  other.  ..  t.>  '  r 

As  firft,  to  find  thepofition  from  Summers  7y?4»<//,whichiappoie  to 

beat£,  to  the  at  £>. 

Here  according  to  the  fecond  condition  of 
letting  fall  a  perpendicular ,  Chap.  5.  I  let  it 
fall  from  the  LitcArd  at  D,  that  lb  it  may  be 
oppollte,  not  only*  to  the  angle  given  at  A, . 
but  alfo  to  the. angle  required  at  E.  And. 
then  agreeable  to  the  fourth  Cafe  of  oblique 
fpherical  triangles,  I  firft  find  as  before  AB 
to  bealmoft  i6'd.  1  m^and  ££4*  ,34iti» .. 

then  I  fay,  As  /  AB  to  /  £  £,  fo  tc  A  to  tc  £. 

Or  if  you  would  not.  work  by  their.comple- 

njent :  Say,  -  '  '  _ 

tA^s  fine  the  fecond  arch,  s.  EB  4id.  34  co.ar.  0.17816 

to  fine.  the.  firfi'  arch,  s  s,  AB  16  01  .9*'14®44 

So  the  tang,  ofthelongit,-  t  DAE  70,  00  10.43893 


tothetang.ofdireflpofi.  t,AED  48  47- 

.  Whereby  it  appears,  that  .the  angle  of  pofition  from  £  towards  .A 
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is  48  deg.*  47',  that  is,  from  the  North  part  of  the  Meridian  E  A 
4  points  3  deg.  47',  namely,  3  deg.  47'  eafterly. 


Thirdly ,  By  the  fame  things  given ,  to  find  the  direft  fofition.from 
the  fecond  place  to  the  firfi.  As  from  the  Lizard  to  Summers 
Ifiands', 


Here  the  work  differs  not  from  the  former, 
provided ,  that  you  let  fall  the  pe^endicular 
lb,  as  it  may  be  oppofite  to  the  angles  given 
and  required.  As  in  this  Triangle,  let  ^be 
the  Pole,  E  the  Liz^ard^  D  Summers  Iflands , 
the  perpendicular  I  let  fall  from  X)  to  that 
fo  it  may  be  oppofite  to  the  angle  given  at  A^ 
and  to  the  angle  required  at  E.  Then  h  A  B 
57  degrees  35',  AE  40  deg.  00',,  DAE  70 
deg.  60',  therefore  I  fay, 


The  difer.  of  longitude  DAB  is  70  d.  00',  jc  DAB  9*53405 

The  compl.  of  latitude  AD  «  57  35  t  AD  10.19721 

The  firfi  arch  ‘  ’  -  AB  is  28  •  .18  ^  AB  9.73126 

Which  taken  from  A  E  40  00  there  remains 

The  fecond  arch  EB  1 1  42  ,  whereby  the  angle  at 

E  is  thus  found.  As^AB,  to.jEB:  fo  fcA,  totcE,  or  tofhunthe 
complements,  •  . 


As  fine  the  fecond  arch , 
to  fine  the  firfi  arch : 

So  the  tangent  of  the  longit. 


J  EB  1 1  d.  42'.  cd.  ar.  0.69296 
jAB  28  12  9.67445 

t  A  70  I  00  10.43895 


tothe  tang,  of  dircSl  fofition  ?  E  8r  08  10.80634 

Which  is  the  angle  of  the  dired  pofition  from,  the  Lizard  toward 
Summers  Ifiands.,  being  from  the  North  part  of  the  Meridian  to  the 

Weftwards7pointsoftheCompafs,  and  almoft  a  quarter,  that  is, 
why  n  z  deg.  23'  wefterly. 

And  thus  it  appears,  that  he  which  would  fail  the  neareft  way  from 
Summers  Iflands  to  the  Liz^ard  muft  at  firft  lhape  his  courfe  ne 
Eafterly,  afterwards  by  degrces.»f  bye,  thenewe,  thene  by»,  then 
Eaft,  then  Eall  Southerly,  &c-  as  we  (hall  more  particularly  fhew 
hereafter,  and  the  like  is  to  be  underftood  of  other  places.  But 


by  a  gre At  Circle.  iSt 

But  here, after  thefirft  part  of  this  Problem  was  wrought,  namely^ 
after  the  diftance  of  the  two  places  S  and  D  was  found,  the  angles  of 
pofition  from  the  one  to  the  other ,  might  have  been  more  readily 
found, either  of  them  at  a  fingle  operation, as  in  this  following  problem. 

Prob.  7. .  The  nearefi  diftance  of  two  places,  with  their  difference  of.  Ion-- 
aitnde,  and  one  of  their  latitudes  given, :  tofindthedireUpofttion- 
thereof  from  the  other. . 

As  admit  the  diftance  in  a  great  Circle  from  the  Lizard  to  Summers 
I  (lands,  namely,  from  £  to  D,  to  be  as  it,  was  before  found  1068- 
leagues,  or  5  i  deg.  24^ »  and  let  their  d ifference  of  longitude  E  AD 
be  -70 deg.  00' i  and  lef  the  latitude  of  the  Liz.ard  be  50  deg.  00', 

■  whofe  complement  £  A  'i%  40  deg.  co' ;  there  is  required  the  direct 
pofition  itotCi.  Summers  IJlands  to  the  Liz,ard,  namely  the  angle  £. . 

'f'hen  doth  this  Problem  come  under  the  fecond  Cafe  of  oblique  fpheri- 
cal  Triangles,  and  is  thus  refolved. 


/ 

t^s  the  fine  of  the  diftance\  ^  ^  24V  co.,ar. 

of  the  places.  '5' 

T.o  fine  their  differ,  of  longit.  s  DAE  70  oP, 

S.o  fine  compl.  the  latitude  of  2  s  A  E  00, 

to  one  place  given ,  i  ' 


0.09538 
9.97298 

9.80807 

T 

To  the  fine,  of  the  direSipofi-1  s  AD  E  48  4S,  '  \ :  9.S7643.. 

tion  from  the  other.  ,  J  , ,  \.t.-  u  u  r 

Whteas  there  is  a  minute  difference  between,  the^  arch  before 

found  and  this  y  it  may  arife  by  neglefting  fome  feconds  or  parts  of 

a  minute  in  the  work,  which  here  we  regard  not . 

■  Inlike  manner,  by  the  compleinent  of  the  other .  latitude  given, 

A  D,  we  might;find  the dir^d  pofition  from  the  . to 

/toi ,  namely,  the  angle  2).  . 

And  thus  we  might  proceed  to  frame  many  other  queens  in  this 
Triangle,  tothe  number  of  60, .touching  the  diftance,  difference  of 
longitude,  latitudes' and  angles  of  pofition  of  thefc  two  places  which 

will  notbe  hard  to  him  thacunderftandeth  whatwehave  before  deli¬ 
vered  touching  oblique  fpherical  Triangles.  ■. 

.  ,  And  whathathbeen  faid  touching  thefe ' two  places,  the  fame 

is  .To  be  .conceived  of  any  other  two  places  differing  in  their 
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tudes  and  latitudes.  And  though  the  one  place  Ihoiild  have  latitude 
Northerly,  and  the  other  Southerly,  yet  is  the  operation  little  dilFe- 
rent,  for  ftill  the  arches  of  their  Meridians  intercepted  between  them 
and  the  neareft  Pole,  are  two  fides  of  the  triangle,  the  arch  of  a  great 
Circle  intercepted  between  the  two  places  is  the  third  lide  j  the  an¬ 
gles  contained  between  that  arch  and  the  Meridian  of  either  place,are 
the  angles  of  pofition ;  and  the  angle  comprehended  between  their 
two  Meridians,  is  their  difference  of  longitude.  Therefore  palling 
ov^er  thefe,  we  hafte  to  fuch  things  as  more  neceflarily  concern  the 
pradice  of  failing  by  a  great  Circle. 


,  Circle  doth  fafs. 

We  have  fhewed  before  how  to  find  thediflance  of  two  places  in 
the  arch  of  a  great  Circle,as  alfo  the  angles  ofdired  pofition  from  the 


one  to  the  other ;  here  is  required  the  longitudes  and  latitudes,  by 
vyhich  that  archofa  great  Circle  doth  pafs. 

>  -  .  ■  As  in  this  Triangle,  Let  ^  be  5«w- 


■  mers  Iflands^  E  the  .  Liz^rd^  A  E  w. 
arch  of  the  great  Circle  pafTing  by 
thefe  places^  it  is  required  to  fbew  the 
longitudes  and  latitudes  by  which 
this  arch  doth  pafs. 


Here  it  is.requilite  to  let  fall  a  per- 
pendicular  from  the  pole  X>,  to  the 
,  arch  A  £(extended  if  need  fo  require) 


which  let  be  2)  B  j  then  firff  to  find 
the  length  of  that  perpendicular  ^  Se¬ 
condly,  the  parts  of  the  vertical  an- 


'!>  g\t  AD  B  and  EDB^  for  thefe  be¬ 
ing  had,  every  other  queftion  w  ill  fall 


in  right  angled  Triangles,  and  fo  be  refolved  by  the  addition  of  two 
numbers  only. 

firflthenfortheferfendicdarDB^  there  are  giventhehypothenu- 
fal>4Z)y7d.  35';  and  the  angle  of  pofition  at  A  was  before  found 
48  d.  48' :  therefore  by  the  8  Cafe, 


The 


The  complement  of  latitude 
The  angle  ofpofition 


by  a  great  Circle, 


AD  ^  57 id*  35'  r  AD 
A  ii  '4-8  48  X  .  A 


16} 

■  -9>97A4J 

9-M45 


The  perpendicular  DB  rx  39  26  DB  9.80288- 

And  this  29  d.  26  min.  is  the  complement  qi  the  greateft  latitude,' 
by  which  the  great  Circle  BE  dothpafs,  therefore  the  greateft 
obliquity  or  latitude  from  the  Equinoctial  of  that  Circle  is  50  d. 

Secondly^,  for  the  angles  A  D  B  and  EDB ,  by  'the'Ninih  Cafe. 

The  latitude  is  the  compl .  of  AD  d.  25'  xc  A  D'  ‘  9.72922 

The  angle  of  direfl  pofition  is  A  48  48  x  A  '  16.05778 


“  ^ 


The  angle  at  the  perpend,  is  KDB  58  3  1  fc^ADB  ,  ,  9.78700 

Arid’ feeing  the  whole  AD  E  h  70  d.  00',  therefore  the  angle 
ED  Us  II  d. '29'.'  So  that  for  the  greateft  latitude.of  this  Circle, 
which  is  .B,  we  have  found  the  differehce  of  longitude  from  £  to  EDS 
II  d.  29  m.  arid  from  the  angle  --^P^  ySd.  31  m. 

Now  the  difference  of  longitude  from  A  to  £,  namely,  the  angle 
A  D  E  being  70  d.  00  m.  let  it  be  required  to  find  by  what  latitudes 
the  arch  ^dA  dqthpafs  for  every  tenth'degree  of  longitude  frqm'-<4. 
As  fuppofing  the  point  /,  to  differ  in  longitude  from  A  i  o  d.  would 
know  the  latitude  of  the  fame  point /.  '  ^  j'  - 

Here  feeing  we  have  before  found  the  angle  AD  B  to  be  58  d. 
31m.  and  the  angle  ADI^  being  by  fiippofition  10  deg.  therefore  the 
angle'  f  D  B  is  48  deg.  3 1  ra.  and  the  perpendicular  *D  B  we  found 
before  to  be  39  deg.  26  m.  .by  which  we  may  find  the  coniplement 

of  the  latitude  jD/ according  to  the  third  Cafe,  thus. 

Tbeangte  ;  I  DB  48  dl  31'  xc  1  I>B  '  9.821 12 

The  perpendicular  DB  39.  26  tc  PlB  .  10.08492 


The  latitude  is  the  compl.  of‘t)t  38  ,  p  ^  ^  !  |9'9®^®4 

-  ‘  "'  to  differ  in  longitude  from':^ 


20  deg:  ddmrrsddeg.  ^4^ deg.;^ 50,#- /we  M^thc la¬ 
titude  of  the,  point  6  to  be  43  deg.  34  tfi.  thcfetitudcoff^46acg. 
54  m.  the  latitude  of  Ad' 46  deg,  04 ni.'and’ the  latitude  of  A7  '50 
deg.  i’5  m. 

JVbte.  For  every  of  thefe  differences  of  longitude  propip^,  we 
might  alfo  find  the'diftahcesand^gjek  pf  contrariwife,’for 

any  differenceoflatitudejg^en^.  ^e  mi^t  fittd the^  ^JferenCi?  “of  lon- 
gitucfe,  the  diftance  a.td  dfpo&iott :  and  foV'any  dtltrince  given. 


! 


I  .t 


3: 


■1 


'  f'  •'  ,  I* 


t; 
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we  rttigHtfind  the  difference  of  longitude  and  latitude,  and  the  angle 
ofpolicton.  Ail  whichwill  be  eafily  performed  by liim  thatis  a  little 
exereHkl  in  fpherical  triangles.  • 

Probl.  ^j,.TrO  jindlhro  fftr  aman  fails  by  the  arch  of  a  great  Circle  ^  and 
\  n^^ii  ^ifQY  lonaitudc  and  latitude^  before  he  alter 

.  i/ '..yT  /•  !  r  \  r  i 

nu  CQurJe  any  number  of  dc trees' propojea. 


We  ioiind  before  that  die,  angle  of  pofition  at  was  40'^d:  4S  m* 
fpewiiig,  that  he  which  woiildfail  from  Saminers  1  [lands ^  here  repre- 


icnccdby.-.^,  to  the  Lh,ard  at  £,  tliedireftell  and  neareit  way,  mull 
at  firit  lhape his couiTe  from  A  North-Ealc  3  d.  48  in.  Eafterly.  Yet 
he  is  not  to  continue  tins  courfe,  but  to  incline  by  degrees  more  and 
mote  to  the  t'aftwards,  &c.  „  Now  then  I  demand ,  how  far  a  men 
laiis.li  oin  -<4:inthe  arch  of  a  great  Circle,  before' he  alters  his  courfe-  7 
d.  2,7m,  tiiapis,,  before  he-inay  If eef  away  by  c,  and  how  much 
lhall  he  fiflf  alter.his  longitude  and  latitude  ?  ‘  '  ' 

.  Suppofe  he  . muff  firit  ccme.to  7,before  he  alter  his  courfe  yd.  27  m. 
then  is  there  required  the  diftance  A  /,  and  the  longitude  and  latitude 
Qfthepo^4^,  ^ 

:  re^ui^t^^  theiperpendicurar  D  B  be  known,  which 

'  we beforeTound  tb'be  39'd.'  ibhi  alfofhe  parts.of  the  bafe  AB  aiid 
£.5,.,  which  we  may  find  by  the,  feventh  Cafe,  thus,: . 

Xhe  angle  of  pfu.mt  given— K’ is  48  d.'48'  dfc  9.81868 

S7  .  34  ad. ^-,10. 19720 


C 


one  cai'  yhm  av-;  '  'gf  .in  b-  .7  f  ■  ;  _  >  v  .  ...  .  , 

Thehafe  .■ pcO  bT^'^  dl  cA E,,  ..rjo.o.i 588 

•  -Which  taken/|f#l’.^‘AEV-.y^^;f  24'-  ' 


f hh's  remafas'  / '  ■!  *  ^  07  .27 

,  'Theds  things  pferaifed;  wc  come  to  refolvethequelfion.  And  con- 
iid^jing  that  tl^e  courfe givpn  at/, e  by^^e, which  Rumb  makes  with 


yj 


hy  'a  great  Circ'e. 

Which  converted  into  leagues,  is  2547  leagues ,  andfo  far  youarc 
to  fail  from  A  in  the  arch  of  a  great  Circle,  before  you  alter  your, 
courfe  7  deg.  27  min.  And  in  like  fort  you  may^^find  it  for  every  lingle 
flparpp  tohe  fuch.  as  by  this  Table  appcareth. 

Where  you  may  perceive,  that  having  .run  from 


1  ofitim. 

Difl.  in^ 
J.  &  try 

4 

\deqr,min. 

.0  . '  5  1  - 

1 

deg,mn\\ 

\ 

48— 4B 

l{  V 

QC - ^^00 

49—4^ 

02 — 02 

50-^48 

03—55 

5.1—48 

oS-"43l 

52— 4c 

Oy.-25,': 

53—48 

09^03. 

.54—4^ 

•C— .3,5,1 

•  <)5— 4'^' 

12 — C4 

56—15 

:  2— 4;  j 

I  • 


2  deg.  CO  min.  &c.  as  in  the  Table.  ■  \  c*. 

Now  for  finding  the  longitude  and  latitude  off 
any  of  ^thefe  points,  it  may  be  done  by  help  of; 
the  perpendicular ,  and  angle  ©f  pofition  given. 
As;  if;t‘bere  were  required  the  longitude  'and  lati- 
'  tudoof.thc  point  /v  there  is  given  in-«  the  triangle 
/i?  'the  angle  of  pofition  at  /,•  and '  the  .perpen- 


V 

fore  known..  _  •  y 

But  notw.ithftanding all  that  hath,  f  ,•  ;.v  . 

hithejrto  -been  faid,  it  may  feem  hard  ■  ^  7  . 
to  dire(5t  a  Ihip,  and  to  keep  fuch  a  ?  ■ 
reckoning  as  may  be  agreeable  fo  this  •  ! . 

method  of  failing  by  a  great  Cifcle. 

And  indeed, asit  is  in  a  raanncrimpof-.  ,r  0 


i-  \ 


i  •• 


ij  '  V 


fible,  fo  neither,  is  it  hecellary,  thatailn  -  H  t 
ihip  Ihouid  alwayes  perfevcrc  exadly  y ‘i  . 

in  the  arch  of  a  great  Circle.  It>nay  v 

fuffice,  and  is  almoft  the  fame  inef-  i 
fed,  if  a  fh^  be  fo  .direded  that  Ihe 
go_near  this  arch.  Which'jhQ^_  it  may.  0 
be, done,  and’  that  with  facilityj  .we  d  isi/i. 
come  now  to  ftiew  in  thisnext  ’Pro-  'biuad'vj.,  ( 

bleni..-  ,•  '/  •  'V  ■ ' 


1  \irDLjb 
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Probl.  10,  ^oyia  ffian  may  direShhis  conr/es^  andkeephu  reckgnm.that 

wont  a  Sait  near  the  arch  of  a  great  Circle. 

That  this  may  be,  the  more  plain, we  will  briefly  repeat  ibme  thioas 
oetore  handled,  ferving  for  this  purpofe ;  and  firft,  foppofe  the  lati- 
toaes,  and  the  difference  of  longitude  of  the  two  places  to  be  given ; 
then  may  you  find  their  neareft  diftance  in  the  arch  of  a  great  iCirele 
and  the  angles  of  polltion  of  the  one  from  the  other,  as  we  havefliew- 
ed  m  the  fixth  and  feventh  Problems  before  going.  And  thus  at]  the 

^d  die  th  ^  fd  are  known,  namely,  the  three  an^es 

n  ^^d  (  as  we  have  before  fhewed  in  the  <ughth': 

Problem  T by  longitudes  and  JaduKles  thi$,ar(4i  of  a  great 

Ulrcle  doth  paft,  namely,  the  arch  that  goe?  J>y  the  two  ‘  places  pro- 
pofed  f  and  this  you  may  do  for  every  fifth  degreedf  longitude ,  or  for 
every  lingle  degree,  if  you  will  take  that  pains ;  or  if  your  difference 
of  latitude  be  more  than  jour  difference  of  longitude,  you  may  do 
^foi;  every  fifth  degree  ofdifference  of  latitude,  or-  for  every  lingle 

Thirdly,  upon  a  Chart  or  Kank  lined  with  Meridians,- Parallels, 

’  you  may  prick  down 

.  all  the  longitudes  and  latitudes  found  as  aforefaid,  by  which  pricks 
you  may  d^aw  arches  ,  which  fhalj  reprefent  the,  arch  or  the  great 

pl^es  propofed  J  or  if  ypu  only  drawdght 
A  r  ’w  Which  arch  beinetbus. 

foall  eafily  fee  thereby^ what 
how  to  keep  younreckoning,  failing  fonear  that 

ofch  of  a  great  Circle  as  you  fhall  think  Convenient. 

,,  ^  w?- y  imppffible,  that  this  arch  of  a  great  Circle,  being  upon 

he  Chart  or  Blank- a  prve  line,  'fliouid  be  a.  fhorter  paffage  between 

on  .theChart from thf  oneto the 

Chart  ground  and  prpj^^^^ 

^nart,  wubeableofhimfclftorefolve  thisiParadox;  fbrafrauch  as 

L' ®  dothpafs-:  whence  it 

are  fewerthan  thofe  con- 
lameainthe  rieht  iinp  .  therefor^  to  proceed.  . 

Let 


A  V 


hy  a  great  Circle. 

Let  us  take  for  Example  the  two  places  before  mentioned,  iiamely, 

lying  in  the  latitude  of  32  m.  and  the  Ln^rdm 
the  latitude  of  50  d.  00  m.  and  let  their  difterence  of  longitudehe  70 

in  this  Diagram, 

Summers  Jjlands ,  D  the  Lizjtrd^ 

North-pole  :  Then  is  AE  the  comple¬ 
ment  of  the  latitude  of  Summers  Jpnds 

Kid,  asm.  >4  D.  the  complement  ot  the 

latitude  of  the  Lizard  d.  D  AE  thgr 
difference  of  longitude  70  d.  00  m.  By 
wfaich  things  given,  we  may  Jnd  their  "ear- 
eft  diftance  £*i>,  as  m  the  fixth  Problem 

tlws.  V: 


To  fine  complement 
Add  the  tangent  of 
The  Cum  is  the  tangent  of 
Which  fubJlraOed  from 
*ThcY€  HTMins  .  , 


dab  that  is ,  to  fine  compl. 

A  D  that  isy  the  tangent  of 
AB  that  is^  the  tangent,  of 
A  E  that  is^  from 

EB,  ^ 


70 

40 

i6 

57 

4* 


d.  00' 
.  00 

01 

35 

34 


Then  I  fay. 


V 


fm  impUmnt  iK'iT’L  cwfLm .40.  .00, 

So  fwc  comflmm  AD  f  ^  ^ 

^ 

Therefore  the  arch  ^  . 

WhfchistMitonie 

rch  of  a  Circle,  namely,  i  from  anotheY, namely, 


‘  i  ^ 
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As  fine  A  ®  53  deg.  24.  mm.  to  fine  D  AE  70  deg.  00  min. 

So  fine  j/4  Z)  40  deg.  cx)  rain,  to  fine  ^  £  D  48  deg.  48  feconds,the 
direa  poiition  from  Simmers  Ijlands  to  the  ■Liz.ard.  And  thus  are  all 
the  fides  and  angles  of  this  triangle  difcovered. 

Secondly,  By  the  8  Problem,  I  find  by  what  longitudes  and  lati- 
ttdesthis  arch  S  2)  mail  pafsg  for  which  the. former  perpendicular 
D  5  IS  not  apt,  therefore  in  the  foregoing  triangle,  f  a^e  16^.  Let  A 
reprefent  Summers  Ijlands^  E  Lfse  Lix^ard^  Z>  the  Nortll-Pole,  and 
let  a  perpendicular  fall  from  the  pole  i),  which  let  be-Z)  B :  mnd  draw 
certam  other  meridians ,  as  £>  7,  &c.  And  fo  pro¬ 

ceed  inall  points,  as  in  the  8  Problem,  to  findthefiength  <of  this  per¬ 
pendicular,  and  the  angles  at  the  perpendicular  ^i?£and  EDB  : 
and  laillv.  for  every  feveral  longitude*  from  find  the  latitude 

aniwerable.  Thus  fuppofing  the  point. /to differ 
in  longitude  from  the  point  5  degrees,  that  is, 
fu]apofing  the  angle  ADI  to  be  5  degrees,we  fliah 
find  the  latitude  of  that  point  7  to  -  be  5  5  degrees, 
52  min.  or  fiippoling  that  angle  ADI  to  be  10 
degrees,  we  ihall  find  the  latitude  of  that  point  /  to 

be  38  degr.  5  i  min.  andTo  of  the  reft,  as  .by  thik 
Table  appears. 


Thirdly,  I  draw  a  blank  according  to  Aiercatods 
projeftionf  which  may  be  done  eithe  r  by  Ux.Wrkhts 
own  Tables,  as  he  hath  lllewedin  his-^Bookofthe 
CwreSiion  of  Errors  in  Navi^afion^Chap.  5  .  or.  by  the 
abridgment  thereof,  '  w hich  I  have '  before  placed, 
and  call  a  Table  of  meridional  parts)lb  as  there  may 

a  meridian  be  drawn  by  every  fifth  degree  oflon- 
gitude.  In.whfth  blank,  1  fet  dowa  Summers  I Sands 
Lix.ag4fmoTMg  to  their  latitudes^*  and- 


Longk. 
from  A 

deir.min. 

X  ■ 

dcg.min. 

0 

0 

1 

0 

0 

32  25 

05 

3>  52 

lio 

38  51 

15 

4*  24 

20 

45  34. 

ps 

4S‘  24 

3©v 

46-',  54 

J5" 

07 

40 

49  -  :P4 

4 ' 

49,  47 

So  '  ' 

so"  15 

5S'  ,-  .-.r, 

SO,  ^.31 

:6o 

‘  -i- 

so  33 

65  '  ‘ 

SO  23 

70 

•  \ 

50  .00 

Eaft wards  hi 

iJiAnds^  I  mak^'ap'rick  or  mark  ‘  at  3  ^  ddg. 
72  mm.. of  latitude  4  -likeWife  in  the  nteridianthat 

iVdeerMs  I  make  a  mark  at 

58  degrees,  5 1  minutes  of  latitude  ;  and  fo  I  proceed  with  aU  the  reft. 
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by  this  Tal)lci  am  du'efted.  Then  by  thefe  pricks  or  marks  thus  ' 
made  on  .tneBlank,!  draw  the  arches  of  Circles  or  right  lines  from 
one  to  another  ,  and  fo  fiall  \  deic'i  ibe-  a  amve  line  on  the  Blank  ,  •  re- 
prefeatingfone-ar  as  fnall  be'nceeilary ,  an  arch  of  the  great  Ciide 
palling  from  SirHKCrs.Ifiards  to  the  Li~-^ard.  And  it  it  wtre-done  for 
every  lingle  degree  (ayhereifis  for  every  fifth  degree  j  it  v/culdcome  . 
nearer  the  exaft  truth.  kV’hich  curve  line  being  thus  deferibed  on 
your  Blank,  you  lhall  thereby  fee  what  courihs.  to  fnape,  to  keep  as 
near  it  as  you  think  good  ;  and  you  may  fee  down  your  rcckcning 
on  that  Blank  accordingly.  .  '  ^ 

As  having  drawn  the  aforefaul  curve  line  upon  the  Blank  ,  ac- 
v,.,rding  to  the  feveral  longitudes  and'  latitudes  ex'prefled  in  tlie 
foregoing  Table  i  1  fee  by  that  Blank,  that  1  may  {mit  fhape  my 
couife  from  Sj/nukis  Jfiards  ^  n  e  half  a  point  Eallerly  about  2  00 
leagues  •,  fo  ihall  I  have  run  my  felf  into  the  latitude  .of  38  de¬ 
grees,  45 minutes 3  and  have  altered  my  longitude  9  degrees,  30 
imnutes :  From  thence  again,  I  fee  I  may  fail  away  ?i  e  by  e  •,  or, 
if  I  would  not  come  near  the  Bank  of  New-Found- Land^  l-  mti  j' 
fhape  a  more  Eaflerly  courfe;  but  fuppofe  I  ftill  clelir'e  tokeep 
near  the  arch  of  a  great  Circle,  thciv  I'  fay  I  may  fail  avvay  «  y  by  e 
200  leagues,  and  fo  Ihouldbe.in  the  latitude  of  41  degrees'32  minutes, 
and  have  altered  my  longitude  1 4  degrees  56  minutes.  From  thence . 
again  I  may  fail  c  « e  half  a  point  Northerly  165,.  leagues,  and  therre 
Ihould  be  in  the  latitude  of  45  degrees  25, minutes,  having  altered  my. 
longitude  24 degrees,  58  minutes.  From thejrce again  failing  en  e  130 

a  miiTntPQ  ^Hcl 

ci  \ 

point  eaflerly  88  leagues,- into  the  latitude  of'4  9  degrees,  r  1  ikiAs’^fud- 
cl^lference  of  longitude' 4'O'deg.  5  min.  From  thence  again  if  I  fail’e  i  » ■ 
70  leagues,  I  fhall  be In  the  latitude  of  49  degrees,  y  2  min.  and  have ; 
altered  niy  lcn^?^itudfe  from  S^ummtrs  Ijlands  to  the  Eaftw£!id/45f  ceg» . 
22  'ndnutes;  'Sd'thiiibeing  neat  thepathllel  of tTe  .1  keep . 

jn  the  tame  parallel,  failing  Eafl, till  Fcotne  right  off  from  i^xv  hick  by. 
this  reckoning  Ihould  be, 3  \  7  leagues  yjk'nd  fd  fhewholc  difl^ce  from’  ■ 
Simmm' J (lakds  to  the  according  to  thefe  courfesi  ftouM-be. 


-Ji 


r  t 
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abouts,  though  by  tny  reckoning,  well  rectified  by  obfervations ,  I 
find  my  felf  to  be  ftrll  (hort  of  the  Lizard  ^  about  ?  17  leagues :  yet  I 
follow  not  the  great  Circle  any  further,  but  that  fmay  the  more  cer¬ 
tainly  fall  with  the  place  intended, whether  Selly  or  the  Liz^rd^  1  keep 
my  felf  in  that  parallel-,  and  the  rather,  becaufe  the  reckonings  out¬ 
ward  and  homeward,  of  Voyages  made  to  this  and  other  places  of 
the  Wefi-Indies^  do  for  the  molt  part  difa^ree  much.  .  Which  dila- 
greera.ent  arifeth  partly  by  the  currant  fetting  homeward  fromtholc 
parts  but  chiefly  bccaufe  thofc  reckonings  are  kept  upon  the  plain 
or  common  Sea-Chart  which  Chart ,  except  a  man  return  the 
fame  way  home  that  he  went  out ,  is  commonly  fubjed;  to  grofs 
Errors.  •  ,  "  ; 

And  whereas  I  know,  that  the  molt  part  are  wholly  addidted  to  the 
ule  of  this  Chart ;  fome  alfo  defpiling  all  others,  and  may  happily  be 
offended  that  1  fhpuld  thus  tax  it  with  grofs  Errors;  I  lhall  make  it 
appear  (partly  in  this^arefent  Example)  that  I  do  it  not  without  |ult 
caufe. 

'  In  failing  from  the  to  thek  JJUnds  ^  and  fo  to  other  parts 

of  the  j  Men  commonly  run  far  to  the  Southwards,  . 

as  fometimes  into  the  latitude  of  30  degrees  ,  fometimes  more 
Southerly,  to  get  a  wind ;  but  coming  homewards, their  courfes  are 
commonly  more  Northerly  than  the  Rumb  leading  from  thence 
home.  But  in  this  Example  following,  let  us  keep  a  mean  j  and 
to  make  fliort,  fuppofe  a  man  Ihould  fail  from  thc'LUard  Southwell 
yoo  leagues,  and  then  findhimfelf  in  the,  latitude  of  3 2 decrees, 
lominutes,  and  from  thence  Well  782  leagues,  till  he  find  hinifelf 
diredfly  South  from  Summers  Ijlandsy  arid  about  two  leagues  off: 
Then  by  this  reckoning  on  the  plain  Chart  ,  Simmers  Jflands  Ihould 
be  dillant  from  the  LUard  1 189  leagues  in  a  llraight  courle.  Now 
admitting  this  reckoning  outward  bound  to  be  trUe  «  and  the& 
pkeestobe  thus  fituated on ithe  common  Chart;  let  us  fuppofe  the 
reckoning  homewards  to  be  alfo  kept  on  the  fame  ChartV  Andbecauft 
coming  home  men  keep  to  the  Northwards,  let  us  fuppofe  that  be 
fleers  a  way  »  e  half  a  point  eafterly  200  leagues ;  then  »  c  by  e  100 
leagues,  half  a  point  Northerly  165  leagues,  e  n  e  130  league!^ 

Eall-North-Eall  hahf.  a  .point;  Eallerly,  88  leagues  j  Eaft  ana  by 
North  70  leagues ;  ^nd  c  317  leagued  Then  by  this  reckening  upon 
the  plain  Chart ,  he  Ihould  be  Iborl  of  the  JLiz^rd  about  *  60 

leagues. . 


a  gnat  Circle,  ’  16^ 

leagues.  Whereas  by  a  true  reckoning,  he  fliouldbeasfarlhortas  the 

And  hence  it  is  that  they  which  come  from  thence,  and  other 
parts  of  the  Weft-Indm  (  making  no  allowance)  arc  at'  home  before 
theii  reckoning  lometimes  200  leagues  and  more.  For  a  mans  reckon** 
ingby  the  plain  Chart,  makes  him  Ihorter  than  heihould  be  by-  i6o 
leagues;  fometimes  more,  and  fometimeslefs-i  and  the  current  may 
put  him  forwards  yoor  60  leagues  more,  fo  that  his  Ship  may  be 

above  z^o  leagues  before  his  reckoning.  '  ;;  ■  - 

And  thus  much  at  prefent,  touching  the  three  principal  kinds  of; 
Sailing  :  which  I  hope,  I  lhall  have  opportunity  to  handle  more  fully 
hereafter,  with  forac  other  things  of  like  nature  ;  and  to  correct  fuch 
faults,  as  may  peradventure  be  here  committed  through  halte. 


^  Table  for  the  Angles  which  every  Rumb  tna- , 
keth  with  the  Aferidian, 
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f  ECAUSE  in  the  pradice  and  application  of  thedo- 
^trine  of  Triangles,  itis  otten  requUite, that  the  Suns 
declination  be  known,  I  have  thought  good  here  to 
place  four  Tables  thereof:  The  firft,  fhefving  the 
Snns  declinations  for  every  day  of  the  firft  four  years 

^  -  after  the  Leap-years;  namely,  for  the  years  1677, 

i!58ti,.i685. 1689,  1 693, 1697.  Thefecond,  for  the  fccond years 
after  the  Leap-years  3  namely,  for  1678,  1682,1686,  1690,1694, 
1 698.,  The  third,  for  the  third  years  after  the  Leap-years ;  namel^y, 
for;i679,  1683,  1687,1691,  i695i  1699’  And  the  fouith,  for 
thefe  fteap-years  1680,  1684,  1688,  1692,  1696, 1700, ;  according 
as  they  are  exprelled  in  the  head  of  each  Table.  And  becaufe  the  ob- 
fervations  of  our  Countreytrian  Mr.'  Edn'ard  are  not  (as  I 

take  it )  inferior  to  any  other  at  this  day  extant,  therefore  I  have  drawn 
thefe  Tables  out  of  his,  redifying  them  by  Profthapherefis  for  thefe 


next  enfuing  times.  ^  -r.  ,  r 

To  thefe  1  have  added  (  chiefly  for  th^fe  of  Sea-men  )  Rules  tor 
finding  the  latitudes  of  places  by  the  declination  and  meridian . 
altitude  ofthe  'Sun  or  StaVsj  'and  a  Table  of  the  right  afceafions  and 
declinatiorisdf  about  7+  principal  fixed  Stars ,  calculated  accord¬ 
ing  to  their  Longitudes  and 'Latitudes  fet  down  hy  Tycho  Brak, 
6oq,  with  allowance  for  their  motion  of  Longitude ,  or  for 
the  proceifion  of  the  Equinoxes  for  fome  time  to  cotfie.  I  have 
alfo  noted  at  what  times  of -the  .  year  thefe  Stars  will  be  upon 
the  Meridian  at  four  of  the  Clock  in- the -Morning,  whereby  you 
may  readily  fee  when  they  are  in  feafon  to'hc  obferved  for  find¬ 
ing  the  Latitude  3  by  which  aVfo  you  may  conjedure  their  Other  times 
of  being  upon  th§  Meridian.  ’  For  the  Star  which  in  an  jr  daypro- 
pofed  is  upon  the  Meridian,  at  Four  of  the  Clock  in  the  Morning, 
will  about  fifteen  days  after,  be  on' the  Meridian  at  Three  of  the 
Clock  in  iftie  Morning, and  about  a  Month  after  at  Two,  Where- 

In  alfo  Mariners  iJfetd  help  thtmfel'ires  by  thoir  Gorai^fs,  whereby 

•'  ■  '  .  they 
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they  fee  when  the  Sun  or  Star  is.  near  the  Meridian.  Such  as  deure 
the  exaift  time  of  a  Stars  coming  to  the  Meridian  for  any  day ,  m^ 
fubftiadtherightafcenfionofthe  Sun  for  that  day  from  the  right  af- 
cenfion  of  the  s\ar  (adding  thereto, if  need  require, twenty  four  hours) 
the  romainer  (hews  how  many  hours  it  wiii  be  after  Noon,  before  the 

Star  be  upon  the  Meridian.  ,,  ,•  j  i- 

The  buns  right  afcenhon  for  any  day, may  be  foundby  his  declinati¬ 
on  for  that  day,  by  the  refolution  of  a  right  angled  fpherical  Triangle, 

as  of  the  Triangle  r  F  Q.  in  the  general  Scheam  of  the  third  Chapter 
of  SfhericdTriarjgles.  But  I  have  annexed  an  exad  Table  ot  the  buns 

right  afcenfion  at  the  end.  ^  •  ..i.-.. 

Alfo  for  the  Stars  near  the  .Slquinodtial,  I  have  fet  down  ( in  this 

fourth  Edition)  their  Longitudes  and  Latitudes,  that  fo  the  Moons 

place  may  be  difcovered  by  her  Longitude  from  any  oi  them,  elpc- 
aally  being  in  her  Ninetieth  degree  ^  whereby  the  Longitude  ot  pla¬ 
ces  on  bea  or  Land  may  be  nearly  gathered.  For  the  performance 

whereof,  1  intended  to  have  handled  the  Moons  motion,  and  to  ha  e 

fet.  down  the  bell  ways  I  have  thought  upon »  but  other  urgent  occal^ 

onshave  hindredme.  Notwithftanding,  if  ^ ^ 

Ephemerides  the  Moons  true  Longitude  at  the  time  of  obfervation, 
and  obferving  with  meet  inllruments  her  Longitude  from  o 

thofe  Stars,  and  withalthe  hour  and  minute  of  the  NigM  (w  ic  y 

the  right  afcenlions  and  declinations  of  the  Sun  and  Stars  may 
known)  you  may  nearly  gather  the  difference  of  longitude  :  For 
which  caufes  I  thought  it  not  fuperfluous  to  fet  d^^n  their  Long^fu 
and  Latitudes, and  an  exaft  Table  ofthe.Simsright  a  . 

I  cannot  profecute  the  reft  at  prefent  i  alfo  by  tbe  Longitudes  d 

Latitudes  of  thefe  Stars,  their  right  afeenfions  and  declinations  may 

be  examined. 
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The  Table  ot  the  Suns  Declination  for 


1677 


yl^amary. 


deg.  nii 


1681.  , 

1(685 

1689  , 

February. 

March. 

1013  43 
13.  23 
13  03 
12  43 


1 1 


ifS>3 
May 

m.dif.deg.  m.'dif.deg.  m.idd^deg.  m.jdif, 
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The  Table  of  the  Suns  Declination  for 
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04  S9j23  1  5  43 

05  22 


12 

12 

13 
13 


35 

54 

H 

34 


20,381123  29 
2020.49!  [23  2801, 

21  oo‘ll'23  27 


19,^  I  li  I23. 25  02 
22  2,1,10.23  23^. 


14  49 
I  5,  07 


15.  25 


13  S3 

14  12 1821  31 
14  30]  ■  121  4O  09’23 

1821  49'  123  1504 

21.  580923  I  li 


|23  2103 
i8i 


05  45, 
o5  0822 


’w 


04  49;  |o5  30)23 

^5  34!i904  2524)07  53 


1822  07  [23  0705 

(22  140823  02! 

15  oo|i8  22  22!  [22  57''o5 

l5  181722  29*0722  52I 
i5  3sl  [22  4505 


^5  is]'  |04  02i  |07  15 
14  5<^  1 9*03.  3,924107  38 
_ j _ I  jo8  00 

I  *  !o8  22 


23 


i5  51 

08 


1722  43 '05  22  40 


2t2 


22 


241522,  540522  25] 


22 


3307 


17  40j  ;22.  59 
17  SS!i<?23  04 


05 


22 

22 


1908 


P  Jdy. 

deg.  m.ldif. 


1 68a 


deg.  m. 

22  02j08|i5  O3h8o4  13 


21  54; 
21  45 


1 

2 

3 

421  36 
521  26 

"6 

7 

i 

8 

9 
10 


1688 


theie  following  Leap  years ,  viz,. 

1684 

■Augufi. 

deg.  m.idif. 


1692 


S  ept  mber, 


21  16 
21  06  1 1 
20  55 
20  44]  1 1 
20  33 


OiJoher.] 


14  44 
opji4  26' 1 9 
14  07 
1013  4819 

13  29!i9f02  I7!23 


03  50 
03  27 
03  03 
02  40 


08 


1120  21 

12  20  09 

13  19  5<^ 

1419  44 


L5 

16 

17 

18 

19 

20 


21 

22 

23 

24 

^5 


28 


19  31 


12 

12 

13 


13  10 
12  51 
12  31 
12  II 


09  17 


19  04 

01  54^2409  392219  19 


1696  I  1700 


November\December. 




m.  dif 

deg^ 

mf 

25  22 

17 

47 

48 

18 

03 

1 1  22 

18 

19 

33' 

18 

34 

5522 

18 

50 

19  i7ji4 
19  03 
18  49 
18  35 
18  20 


14 


18  o6i<5o8  20 


2o;oi  30 
01  0724 


20 

21 


o 

1021  ^ 

o 


II  51 
1 1  30 
1 1 

10  49 

10  2821 


■^|2  3 

20 
03 
2724 

51 


10  Olj 
to  2322 

10  45' 


19  33 


23  09  04 

,^3  13I 

I  5  [2  3-  1703 
23  20:  I 
1 4123  23  021 


j23  25 

I 4? 3  27 

23  29 


II  06  2 1 
II  27; 

11  4821 

12  09', 


10*07 
09  >46 
09  25 
15  09  03 
08  42 


17  50 

17  35 
17  19 

17  03 


26 16  46 


07-58 
1607  36 
07  14 
06  52 

1 6\o6  29 


16  3o’i7i06  07 


16  13 
2915  55 

3015  38 

3115  21' 


P5.  44l 

22 

04  5  9' 


01  1424 


01  381 
21 02  01' 


21 


22 


22 


23 


23 


04  36 


19  4713  23  29 

20  ool  23  30 


20  I4'I2  23  30 
20  25)  23  29} 

20  391223  28 
20  5i|  [23  27 

12  302021  02  I  l;23  25 

2~T3!  [23  23 


02  25 
02  48 '2  3 

03  I  I 


12  50, 
2413  1120 

13  3i| 

13  5149 

14  10; 


03  3523 
03  58  • 

04  21241 5.  o8j 


14  30 
14  4919 


04  45 j 
05  0823 


05  31 


f 


21  241023  20 


21  34 


23  i5 


21  441023  13 

21  54'  23  08 

22  03'o923  04 

22  121  22^58 

22  20)0822  53 


15  2718 
15  45‘ 


1 5  0318 


05  5423  21 


06  17 


16 


06  4023  I  5<^j 
23  67  03I  •  [17  13  ]2 

■  *  '17  30 

k  a  % 


22  28 

22  35 


22  42 
22  49 
22  5^ 


23  05 


02 

) 

i 

s 

Olj 

00 

<} 

01 
02’ . 


031 


03 


04 


05 


I22  47  05j 
07I22  40  . 


i22  33 


i 


07i 


0522  25p8l 
18 


i22 


23  00  05  22  0908 


22  01 


'21  52 


4 


td)  5;=:;|2Mr  the  Pc^umoBial  or  Declining  to  Degrees^.  Their 

Lof^mles,  Latitudes  ^ght  Jjceiijlons  ^  and  declinations j 

Aiino-.  lJomini  1660.  compUat  with  their  Seafons  for 
Ohferyatm.  ^ 


Their  Names 


{Long. 
d.  ra. 


2|ln  the  vVhales  tail  the  brightell  [x  ^27.48 
-  -In  the  girdle  of  Andromeda 


0 


d.  m-'d?  ml 


10. 


-  I 


■■J! 


!■ 


I  ” 


N : 


3 

3 

3 

3 

3 

3 

2 

3 

2 

3 

I 

I 

1 

•2 

2 
2 
2 
2 
2 
2 
2 
2 


nuuromeaa  fr  25.41 1125.59 

In  the  Whales  back  the  Weltermofti'Y'  07.03*0!!  <5.  <j< 


'A 


In  the  Whales  back  Ealtermoft 

In  the  Whales  belly 
In  the  Rams  horn  the  firll 
In  the  fouth  foot  of ‘Andromeda 
In  the  Rams  head  ' 

Pcrfeus  right  Ihoulder 
In  the  Whales  jaw  the  brightell 
Medufa’s  head,  or  Algol 
Perfeus  right  lidc 
In  the  Pleiades  the.;brighteft 
Bullseye,  Aldebaran  ‘  - 
The  Goat,  or  Wagoners, 

In  Orions  left  foot 
Wagoners  right  foot  ^  ' ' 

Orions  left  Ihouldef  f  "  W" ' 
Firll  in  Orions  girdle  "  '  '  7 ' 
Second  in  Orions  girdle  '  ' 
Third  in  Orions  girdle  . 
Wagoners  rightihoulder  - 

Orions  right  Ihoulder  ;  - 
I'he  great  Dogs  forefoot ,  ' 

In  the  bright  foot. of  the  Twins 


A.3.p.0jip.52*T«/;/  171 

12.42  23| 

13.170  i2.43>/y  24 
i<5'.5i  0Pp. 


T  11.34*0  15.45 

T  17.17*020. 1923. 45 '0|i  1.57  ^/^^.03 
T  28. 29007. 081 


b" 


jOp.3  i|n‘27.4d 

b"  .02.58  009.57 

»|m.;8W34.30 
^  09.390^12.37 
21129022.22 

27.OpO3O.O5 

25,15004.00 

0  05.3  I 

0-22.50 

031-  n 

005.20 


31^05.041 
It  ji7.o8 

2C  I2.0p 

■^p7-52 

;jI(5.i5 

17.43 


ar 

at 


It  I'9.58 


23.47  or  7. 3d 

25*51 '«40-4i 

27.05  02  1. 5  I 
40.09052.09^ 

41.13  002.45 

41*38  oj39.37 

44.51  048.33 
51.52023.01 
54.10H  I  5.4(5 

73.i7|o|43.3d  , 

74.37  0 08.38  28 

7<5. 1 5  0*28. 1 5  30 

0 1 5. 53  75.48  005. 59 
0  23 . 3  8  7  8 .45 10  00. 3  8 


■Aug.o^ 

jlng.o6, 

uiug.O'] 

^ng.ii 

^Hg.  23 

Aug.i^i 

Sept.  3 
Sept.  1 7 
Sept.  27 


18.45  024.33 


025.21 


^  25.200^1.28 


It 


24.04 
02.34 
SJ04.23 


© 


79.48001.20 


80.57002.15 

83.53  n44*  5 1 

0  1 5.05  84.x5'0  O7.i7 
041.18  ' 

005.48 


IJ. 


P2-.O3|0  17.49 
^4^3  0:1(5.38 


OElob.  I 
OSlob.  3 
OEiob.  4 
OStob.  5 
OStob,  8 
OEiob.  9 
OEt.  1 7 
OEl.  ip 


1 


t ' 
/I- 


4 


The  great  Dog  in  his  mouth 


2  In  the  upper  head  of  the  twins  Caflor 
2The  reller  Dog 
2  in  the  lower  head  Pollux 
I  Hydra’s  heart 
Lyons  heart 


I 


2 

2 

I 


Lyons  neck 
Lyons  back 
Lyons  tail 

1  Virgins  fpike 
}  Arfturus 

2  South  ballance 
2jNorth  ballance 

2!ln  the  Crown  the  brighteft’ 
I  {Scorpions  heart 

3  la  Ophiucas  right  foot 


In  the  Harp  the  brighteft' 

2  Eagles  heart,  dias  V ultures 

3  Dolphins  tail  . 

In  the  Swans  tail 
Water-pourers  leg 
Fomahant 
In  Pegafusleg- 
In  Pegafus  Ihoulder 
The  head  of  Andromeda 


2 

2 

1 

2 

i 

1 

2 

2 


p9.27i839.30  97,35s  i5.i 5  22 

n  10.02  108,1 5 032. 34iVo'z;.  2 


8 


I  5.57  I  IO.27hp6.O3 


np6. 3  8 
822.24 


Si  25.0911,00.26 


1 1 1 .10,1128.47 
137-47^07.14 


147.36 
1 50.18 


”13-35 


”21.51 


Si  24.5!  np8.47 

W  o6.33|lVi4.2oji64.oo|hj22.23  Dec.i^ 

\ 


I 


II 

ni2.i8 

fijoi.59 

1131.22 


npo.26 


Yf, 

Vf 


15-53 


27.01 


09.24 


no8.35 


0:44- 2- 3 


05.05  s.04.27 


31 


172.5811.16,28 
196-53309,21 
210.1  5 ll]2i.i9|FeI>.  6 
218.06 


224.45 


in 


Notv.  4 
Nov,  5 
No,  30 
Dec.  9 
Dec,  1 1 


i 


I 


Dec. 


7^w.23 


I 


fi  1 4. 34  /4^.14 
0lo8.O4|Ft’|/.2i 


230.06  J27.54 


1102.16 


10.35  1161.481276.24 


242.1 5 

254-55 


( 


1129.22 

1129.08 


00.46  n  59-57 


s  08. 1  o' 
821,00 
1131-08 
1119.26 


09.39  n 


25.42 


293-35 

304.1811 
307.31 

339-14 
339-38 
341.54 
342.01 

3.57-47 


r  [04. 3 o  pi  2 . 3  5 ’3  5 9- 03  ”1 1 3 - 1  mdy  9 

_ _ _ _  -.Tt.ayg - -  .-a  ^  TI^.  «.iiinii  II  ,,  I  ,, _ _ _ _ 


% 


25.34 


20.30 


^38-32 

M  08.03 


Feh.zj 

Mar  1 2 
Marz6 
^f.  18 
May  6 


I  o.  1 3  Ma  1 7 


tl!44-07 
17.37 

31.20 

III26. 1 9 


43.25  J«»23 
11 27. 1 5  Jdy  8 


Mazo 

Jmzo 

Jamo 

Jmzz 


>  -.11  J  ■  -L-  ^ 


Stars  near  the  ISlorth^Toky  Thetr  ^ght  /^fcenjtonsy 
'Declinations,  and  Diftance  from  the  Dole^  Anno 
Chrifti  1660,  compleat  with  their  Seafons 
for  Dhferyation. 


The  Names  of  the  Starts 


3  In  the  breaft  of  Calliopeia 

3  The  North  Star 
3  In  the  hip  ofCaiTiopeia 
3  In  Gafliopeias  knee 
3  In  Gafliopeias  leg 
2  In  Perfeus  right  Thou  Ider 
2  In  the  great  Bears  fide 
2  In  the  great  Bears  back 

2  In  the  great  Bears  thigh 

3  In  Dragons  tail,  the  lafl;  but  one 
,  2  In  the  great  Bears  rump 

2  Between  her  tail  and  the  Lyons 
2  Firfl:  in  the  great  Bears  tail 
2  The  middlemofl:  in  her  tail 
2  In  the  end  of  her  tail 
2  In  the  bending  of  Dragons  tail 

2  The  foremoll:  guard 

3  Thehinderraoft  guard 

3  In  Dragons  head  foremolt 
3  In  Dragons  head  hindermofl, 

3  In  Gepheus  girdle 

3  In  Gepheus  left  foot 

3lln  the  back  of  Gafliopeias  chair 


R.  ^fc.tDecli:Dif  an: Seafons- 
m.'d. 


d. 


m. 


1005^2^54.4235*  16 

008.04 87.3 i|o2. 

58.54131.  06  July  19 
58.27'3I.  33  July  ^6 


009. 1 6 
015.05 
022.43 
040.09 
160.09 
160.37 

1,73*52 


61.5928.  Ol 

‘52.0937*  51 

8.ii!3I*  4P 

63.3426.  26 
55*35'34*  25 


i75*5‘57i.37,i^*  23 
179*37  58.5431*  o<5 
88.58j40.37'49*  23 
57*5-032*  10 


2 

Aug.io 
Dec.  10' 
Dec.io 
Jan.  I 
'Jan.  4 
Jan.  7 
Jan.  1 6; 
Jan.  1 6 
5^.43 ‘33*  n  Jan.i^ 
51.03  38.  ^lJan.3Q 
209.3465.5924,  01  Feb.  5 
222.45  75.38  14.  21  Feb.  19 
23 1  *09j73. 1 8x5. 42  Feb.  28 
260.44  52.35  37*  25  i 

267.12  51.3738,  23  9, 

321.02:69.0820.  $2  Jan.  2] 
333*53<?4.r525*  t.6jHn.i^‘ 
b 57* 54*57*  1832.  42y«/.  08 


^hUs  for  finding  the  Latmde  or  Poles  elevation  hy  ■  the  meridian  altitudes 
of  the  Smor  Stars,  and  hy  the  Table  of  their  Declinations  bcfore-yoing. 
Cafe  1.  If  the  San  or  Stars  be  on  the  Meridian  to  the  Southwards,  and 
have  South  declinatiou. 

Add  the  Suns  declination  to  his  meridian  altitude,  and  taking  that 
total  from  9'o  degrees,  the  remainder  is  the  Latitude,  or\he  Poles 
elevation  Northerly.  ' 

As  adm<it  upon  the  loof  1649,  I.  find  by  the  foregoing 

Tables,  The  Suns  declination  Southerly  20  deg.  00' 

The  Suns  meridian  altitude  by  obfervation  17  55. 

•• 

IP  'trmm  III— w— 11^ 

«i 

The  fum or  total  is  ’  37  '  5T 

Which  fubftraded  from  Sp  60. 


There  remains  the  Latitude  Northerly  .  52  05. 

But  when  you  have  added  the  Suns  declination  to  his  meridian  al¬ 
titude,  if  the  total  exceed  padeg.  fubftraft  from  it  50  deg.  and  the 
remainder  is  your  Latitude  to  the  Southwards. . 

As  admit  the  Suns  declination  to  be  Southerly.  20  deg.  11'. 
The  meridian  altitude  by,  obfervation  70  35.. 


The  lum  or  total  is  90  46.- 

From  which  fubftrading  90  00. 

There  remains  the  Latitude  Southerly  00  46. 

Cals  2.  Jf  the  Sun  or  Star  he  on  the  Meridian  to  the  Southwards ,  ,and  ' 
have  N orth  declination . 

■  Subftrad  the  Suns  declination  from  his  meridian  altitude,  and  that 
which renaains,  fubftradfrom  90 deg.  then  that^which  remains^  ,is 
yo«r  Latitude  or  Elevation  Northerly. 

As  admit  upon  the  20  of  Afril,  1 649, 1  find 

The  Suns  declination  Northerly  15  deg.  01'. 

The  meridian  altitude  by  obfervation  64 _ 22. 


The  remainder^  fubftrading  the  declination,  is  49  21. 

Which  fubftraded  from  '  ^9  <5o. 


There  remains  the  Latitude  Northerly  40  38. 

Cafe  3  .•  If  the  Sun  or  Star  be  on  the  Meridian  to  ^the  Northwards ,  and 
have  North  declination. 

Add  the  Suns  declination  to  his  meridian  altitude,  that  total  take 
from  90  deg.  and  the  remaincr  is  your  Latitude  Southerly,  or  the 
Elevation  of  the  South  Pole , 

But  > 


'  Bat  v/hen  yon  have  added  the  Suns  declination  to  his  meridian  alti¬ 
tude, _  if  it  ex  ceed  90  degrees,  fubftradfrom  it  90  degrees,  and  the 
reinaineris  your  Latitude  Northerly. 

Cafe  4.  Jf  the  Sm  be  to  the  Northwards  at  Noon  ^and  have  South  de¬ 
clination, 

Subftrad  the  Sunsdeclination  from  his  meridian  altitude,  and  that 
which  remains,  fubftradfrom  90 degrees,  then  that  which  remains 
is  your  Latitude  Southerly. 

Thefe  Rules  might  have  been  fet  down  divers  other,  ways,  but  let 
this  fuffice.  And  y/hat  is  here  faid  of  the  Sun,  is  alfo  to  be  underilood 
of  the  Stars  being  upon  the  Meridian. 

5.  JfyoH  chance  to  obferve  when  the  Sun  hath  no  declination. 

Subltrad  his  meridian  altitude  from  90  degrees,  and  theremainer 

is  your  Latitude. 

6.  Jf  yoH  chance  to  obferve  when  the  Sun  or  Star  is  in  the  "Zenith  that 

is  <^o  degrees  above  the  'Horiz^on. 

Look  in  the  Table  for  the  declination  of  the  Sun,  or  of  that  Star, 
and  the  fame  is  your  Latitude.  >  : 

7.  If  the  San  come  to  the  Meridian  beneath  the  Foie. 

If  you  be  within  the  article  or  antartick  circle,  and  obferve  the  Sun 
upon  the  Meridian  under  the  Pole,  fubftrad  the  Suns  declination  from 
9p degrees,  the  remainer  is  theSuns  diflance  from  the  Pole,  which 
diftance  added  to  his  meridian  altitude,  the  fum  or  total  is  your  Lati¬ 
tude  or  Poles  elevation. 

And  the  like  is  to  be  underilood  of  the  Stars  j  for  which  caufe  touch¬ 
ing  thofe  Stars  that  are  near  the  Pole,  we  have  exprelfed  in  the  fore¬ 
going  Table,  the  complements  of  their  Declination,  that  is  their  di- 
llances  from  the  North-pole. 

If  therefore  you  obferve  any  of  thefe  Stars  upon  the  Meridian  be¬ 
neath  the  Pole :  add  to  its  meridian  altitude  found  by  obfervation , 
his  diltancefrom  the  Pole,  the  totalfis  the  elevation  of  the  North- 
pole,  or  your  Latitude  Northerly. 

.If  you  obferve  any  of  thofe  Stars  upon  the  meridian  above  the  Pole 
then  from  the  meridian  altitude  of  that  Star  fubftradt  his  diflance 
from  the  Pole  \  the  remainer  is  the  height  of  the  North  pole.  Or 
out  of  the  Stars  diftance  from  the  Pole ,  fubftraft  his  meridian  alti¬ 
tude,  the  remainer  is  yourvLatitude  .  Southerly. 


The  Epilogue,  Of  Conclufion 


IiV  handling  the  DoBrine  of  Triangles^  I  have  not  fet  down  all  that  I 
mighty  bat  thu  I  have  chiefly  endeavoured  according  to  my  fender 
ability^  namely^  tofounditHfon  fach  Axioms^  m  might  he  few  in  nmi- 
'ber-  eafefor  memory^  ready  in  praBice^  and  confonant  to  the  nature  of 
Logarithms :  yet  fo^ '  as  they  might  alfo  direB  the  operations  by  natural fine's^ 
tangents  and  fecants,  and  likewifeby  infiruments .  In  the  demonflration  of 
thefe  Axioms^  I  have  laboured  to  be  brief  andperfiicmut.  In  deducing  the 
cafes  from  them^  ]  have  opened  the  method  how  it  is  done^  and  of  all  the 
auejfions  incident  in  every  cafe  ^  whereby  the  Readeie  may  conceive  the 
likg  in  any  triangle propofed.  The  Examples  I  have  fet  down  in  f^h  fort  as 
might  befi  manifefi  the  Operation  ^ -and  be  a  mofi  ready  way  of  praBice. 
The  application  J  have  partly  Jhewed,  in  handling  the  cafes^  but  further  in 
a  fubjeB  wherein  all  the  problems  of  plain  and  fpherical  triangles  may  apt¬ 
ly^  ordinarily^  andtogoodpurpofe  beufed.  The  Tables  I  have  fo  order¬ 
ed.)  as  I  thought  might  be  mofi  eafie  and  ready  for  ordinary  ufe^  accor¬ 
ding  to  the  method  J  have  ufed.  Many  varieties  that  might  have 
beenjhewed)  I  have  purpofely  omitted  ^  that  I  might  not  feem  tedious.  As 
J  have  Jhewed  from  one  ground  how  to  refolve  all  the  cafes  and  quefiions  of 
a  plain  right  angled  triangle  ds  hath  been  ufual  before.  tVhereas  for  the 
fifth  cafe  where  the  bafe  and  perpendicular  are  given  ;  to  find  the  hypothenu- 
fal  :  Mr',  Briggs  hath  jhewed  a  mere  peculiar  way^  in  his  Arithmetica 
Logarithmica,  chap.  19.  So  likewife  I  have  Jhewed  the  refolutionofthe 
twelfth  cafe.)  (where  three  fides  of  an  oblique  triangle  are  given  :  to,  find 
an  angle)  by  an  Axiom  briefs  eafie.)  and  the  fame  in  effeB  that  hath 
been  long  ufed  for  that  purpofe  :  whereas  it  might  have  been  done ,  and 
that  per  adventure  d  little  more  fpeedily,  by  fuch  a  way  as  may  be  ga¬ 
thered  from  Mr.  Brings  his  Arithmetica  Logarithmica ,  chap.  18. 
though  he  do  not  exprefiy  handle  it.  But  then  I  conceived  the  rule  would 
not  have  been  fo  eafie  for  memory  ^  nor  fo  apply  able  to  infifumentai  opera¬ 
tions  which  1  intended  briefly  to  touch)  if  other  occafions  had  not  hindred. 
let  fince  underflanding  it  would  havebeen acceptable  tod^ers  ^  and  be¬ 
ing  very  apt  for  the  Arithmetical  work,)  /  have  thought  good  here  to  place 


it. 


B  b 


Mr. 


s  * 


' 


Cdtfof  ’  =““*  S  having  the  three 

Hrr>  anrf  !nSfi°”  ?  find  the.  Semidiameter  of  the  infcribed 
circle,  and  any  of  the  angles  thus,  or  to  this  effed. 

feverally  from  half  the  perimeter,  and 
note  the  remainers  then,  firft,  .  ^  *  i-ci ,  dua 

B.  As  halt  the  perimeter. 

C.  to  one  of  the  remainers  j 

DF.  fo  is  the  reriangle  of  the  other  two 

GG.  to  the  fquare  of  the  femidiameter  of  the  infcribed 

circle  o 

Secondly,  - 

C .  As  one  of  the  forefaid  remainers 

G.  to  the  Semidiaraeter  of  the  infcribed  circle  * 

R.  fo  is  Radius  * 

thi 7e 

By  the  firit  of  thefe  ic  is  evident ,  that  As  B  to  C  fo  is  D  F  to 
t  C  ibfs  D  F?o'''G®r  V"? f ''  ‘■“"f  *’5'  ,  As  BC  o 

toG  G  ^  ^  ^  ^  '  And  alternately  as  B  C;  to  D  F  ,  fo  is  C  G 

as'ccmr?'  foRtoA.andrquaringthem, 

tr.  T->  r  °  ^  G  fo  IS  R  R  to  A  A  :  But  as  C  C  to  G  G ;  fb  is  B  C 
RR  ioaI  ''“roved.  Therefore  as  B  C  to  D.F  ;.foh, 

^;raH  Penmeterinoneofthefe 

D  F.  is  to  the  redangle  of  the  other  two  remainers  t 
R  R.  fo  IS  the  fquare  of  Radius, 

“hat''5rrremle'’r!  '“Sent  of  half  the  angle  oppofite  to . 

^  Ihus  being  limited  that  I  cannot  conveniently  in  this  . 

•  -  place  demonilrate  by  words  at  large,  this  Algebraical  de-  ’ 

:  diidion  and  demonftration  may  fuffice,which  to  the  learn 

cclmthatkind  willnotbe  obfeure Hencethen 

j  ire  of  the. 


Sub*. 


# 


The  Epilogue^ 

Subftrad  the  three  fides  feverally  from  half  the  perimetei^,  no¬ 
ting  the  reraainers.  Thehto.the  compleraents'arithmeticai  of  half 

the  perimeter,  and  of  the  remainer  oppofite  tothe  angle  required ; 
Add' the  Logarithms  of  the  other  two  remainers ,  half  the  fum  of 
thefe’four  is  the  tangent  of  half  the  angle  oppofite  to  that  firlt  re¬ 
mainer.  •  '  .  ■ 

•  "  ■  J  ■  r-  ^  '  V  I 

r  ■  ■  ^ 

As  let  A  D  E  be  the  trian¬ 
gle  -whofe  three  lides  are  gi¬ 
ven. 

AE.  189 /And  let  there 
AD.  156^  be  required 
ED.  C.7  5  S  the  angle  at  D 
The  perimeter 
half  the  perimeter 

CAE 


420 

210 


CO.  AT. 


fromvvhich<(A  D 
iubftradt^  E  D 


8.6777807 

1.7323937 

2.1303337 


20.2 182888 
10.1091444 


189  remains  21;  co.ar. 

156  rem.  54logar. 

075  rem.  135  logar. 

% 

d.  m.  . 

52 - 077 

which  double'  is  104 - 1 5  the  angle  at  D  required. 

Note,  that  the  fide  oppofite  to  the  angle  required,  which  is  here 
AE.  189  being  fiibftraded  from  half  the  perimeter  2 1  o,  the  remain¬ 
er  .21  is  that  which  we  have  before  called  the  remainer  oppofite  te 

the  angle  required.  ■  .  p 

2.  Example.  Let  there  be  required  the  angle  at  E. 

Half  the  perimeter  210  '  ,  co.ar.’  . 

r  ,  CAD  is6  rem.  .  co.jr.^^j  8.2676063 

.  ‘89  rem.  .,.,  21  logar..^r^;v  1.322-2193 

lUDltract  2 £ jQ  075  rem.  *  *  ■  J  3-S  logari-^ -  ■  -..2. 1 30.3  5  57 


d. 

26 


'm;- 

34 


fiE 


19-3979400 
9.69897C0 


Which  doubled  is  53 - 08  the  angle  at  E  required. 

ISfoTO'whercai  I  have  here.^  atid  in  Jkndry  flaces  of  this  Book^^  etted- 
Mr.  Briggs  his  Arithmetica  Logarithmica ,  ( left  I  may  feem  to 
ahnfe  the  Reader  )  fpa  are  to  underftand  not  the  Book,  ftit  fort 
■>  ^  ^  '  Bb  2 


^  m  onth  Jinee  in  EngliJlj^  a^a  tranjlation  ofhis^y  and  with  the  fame 
Title  \  being  nothing  like  his^  nor  worthy  his  name  ;  hat  the  Book  which, 
himfelf  fHt  forth  with  this  Title  in  Latin ^  being  f  rintid  4/- London^  Anna 
1624.  ^ndherelhavejHfloccafion  to  blame  the  ill  dealing  of  thefemen^ 
both  in  the  matter  before  mentioned^^  an  din  printing  a  fecond  Edition  of  his- 
Arithmetica  Logarithmica  Latin^whilfl  he  lived^  againflhis  mind  and 
liking ;  and  brought  them  over  to  fell^  when  the  frfi  were  unfold  ^  fofruflra’- 
ting  tkofe  additions  which  Afr.  Bi'iggs  intended'  inhfy  fecond  Edition^  and. 
moreover  leaving  out  fome  things  that  were  in  the  frfi  Edition^  offpeciat 
moment,,  ji  pra^ice  of  veryillconfequence^  and.  tending  to  the  great  difpa^ 
raijcment  of ''  ' 


'  -4  ^ ; 

\  3  f 


\  : 


■/ 


T  E-  H 


O  R  T  H  E 


to  I  0  0  o  0 


.tOi 


*  ,  o 

.i  *  vV  .  ,  1  <  y 


■^r\r  ^ 


•  !  » 


lO  vyr.ji  •  r,i 


.  >.v 


■oi  t  i  'J;  ^  ^  »  i.  \  \  ■  ,  j 


r 


'  ^  ft 


CHILIAS  1. 


--4 -r.:r:^530M|  74  .S5-3»31 


.30I0300I 
0.47712.12' 
4|o.^o2o5oo| 

0.6989700 

6  0.7781  5^2 

7I0.8450980 

8  p.  903 0900 
510,9542425 
10  I  .ooooocto| 


37:1.5:682017 

3811.579783*^1 

39  1,5910646' 

^o' 1. 6020600] 

4.1^1.61278381 

42'!. 6232493] 

43  1.6334684'^ 
441.6434527 


73  1.8633228 
74I1 .86923 17 


I o'8  2.03342371 


i 

I 


I lU. 041 3927 

1211.07928’ 2 

13,1.1139433 

14  1 .1461280 

I  5  l'.  I  7609  ^2 

■276  772042  200' 

I7I1 .2304489 

iJS'ii  .2552725 

191.2787536 

2o!i. 201 0300) 

2 1  .3-^ 

2  2  s  I  •  3  ^  / 

23j2. 3617278 

242.3802112 

2  5|^3_92.£.4S? 
2611.4249733 
27I1-4323637 
28|7.447  I  580 

29!’ .4623980 

3o!i.47'222I2 


45  2.65^212^1  ^ 

];^i.6627578,j 

47' I -6720978; 

4S  1.68-12412 
49  1,6901961 


109,2.0374265  s 
75(1  ■82  506!_2lj_i0;^42  3927 1 

’'^liT^oS  1 36'!  1 1  [  >2.045 323p' I , 
77I1.8864907I  I  12'2. 04921801 
781.8920946]  2  13;2.o5^ 

7-9 11.8976271!  il4p-0569048 
Soli  ,9030900  ||2. 06069'^! 

Ir 


8470848501  i!«r-7t7  pi 

-I!  O  -Ol  j.j-y'W. 068  I  8  58,! 


8211.9138138, 

83iji.-.9i9078i 

84 


1 18 


2.07 1  882o| 


5  o  1.69897007 

7i, 1  •7075702] 
<2 1.71600335 

7  >-7040759;; 

5-4 1.7323.93711 

5  5 1.7403627 1'l 
1.7481880) 
5-7' I  •75587481 
58,1.76342801 

591.77085201 

60*1.7781522!! 


851 

'^6 

87 


1. 9242793 i<  I  I9j2-07554»9j 

1 . 02-Q47  8  gj  J_2-£;2  -0791  ^;| 

12.9395  2  92I  122:2-Q^3  59]'j 

88  1.94448271  12.3:2-0899^5 . . 
8'9|1  .94:93 900;  .124-2.09342 2  74 

I  J.o,5fe£.??-S.’-e|  ■ 

‘i. 9590414'  1 26  ;2. 1 0037051 
1 .96378^81  1 27'7. 1  0380371 
I.9684829I  I  28-2.1  07209^, 
1 .9731 278!  1 29.p.  i205'^97| 
1 .9777236I  1 3Q;^L££i:8  3j 


91- 

92; 

93 

94 

95 


6i|l. 7853298; 

1.7923917 
1.79934051 

1.8061800!' 


31  1.4923027 

3212 . 505  2  500] 

— -  I  »  i 


96  1.9822712'!  r3i;;2.i  172713 
97 1 1 .98677 .17  13  2|2. 1 2  o  5  713  9i 
98  1.991-2225  i33|2;22385rig 

99,2"-9956325i  I34]2.2  27i^48i 

I  Is  1291  33!j.££i2:^£2£S^! 

i  1012*0043214'  I36|2.if 


1.81.95439 

1.8260748 


^  T  -.  ^  I'  8  <  I  '3  9' 

3  3  1'  V> 

•  34J1.-53' 2478.9  ’Qn 

.35ii.344o6_8o]_jolp^5p98o 


I  oz  3*0086002 
6811.83250891  I03‘2.0128372 

6911. 


1 37I2.1 367205' 
1 3812. 1398792 


,10412.0170333  139112.1430248 
10512.02-1  i8<33  14-0*2.1462^80 


^1. 

Num  Lo^itrith/n. 
1 41  2,1492191 


CHILIAS  I 


14^'  2.1  522883^ 
143  2.1  5 5336-0 
1 4^'j2. 1 5  83(5^  2  5 
^^45|2. 16^13580 


I'3'43528 
2.1673173 

I  7026” I  7 


2.1731862 


1 51 2.1789769 
1522.1818436 

1 53  2. 1 846914 
1 542. 1 875207 
^  5  5  2. 1 903 3 17^ 


1762.2455126;  21,1  2.3242824'  246  2T9^7i 

I78'2tJo^P^''  2122.3263358’  2472.3926969 

-213  2.32837P6’  248  2.3944517 
530; -214  2.3304138;  249,2.3961993 
i|2ii:in2725hi_5  ^32_4384  25o|2.3974oo 

^5.^99^737 
'-/I4  217  4.3364597  252  2.4014.00? 
1-83  !2. 2622?  I  1,1  7t«->  ^  f  ^ 

t-8,3!7  tk.q  O'l  253  2.4031205 

8412.2648 1 78]  219.2.34044411  25412.4048337, 

.02.3424226  2??i2.4.05?AO-> 


2.1760912  1852.2671717!  ^54;2.404«33 


72S95l29j.  221,2.34+3923  -2  36,’2.408l5^ 


718416 

2.2741  578: 


1 89  2.276461 8| 


I  S<^j2. 1 93 1246 

15712.1958996: 


6^2^787536 


2222.3463530  2572.4099331 
223^2,3483048  258^2.41 16I97; 

224  2.3  502480  Z’ygl  41 32.997 
2.3 52  1825  26  0 2. 4 1 497 3 3 


1 58 
I5P 


2.1986571 

2-2013971 


- r - •‘4-1  4.97  S  ^ 

2  282  226  2.3541084  2662.416^75 

2.2833012:  227  2.2  ?6n7  .-o  7  ^ 


:  2602.2041200 


161 

162 

163 

164 

165 

166 


2.2068258 

2,2095  I  50^ 

2.2121876 
2.2148438 

2.2174839 
2.^201081 

167  2.2227,1  64 

168  2.2253093 
I  <^9.2.2278867 

2.23  044.8  9 


2.2833012 

,  _  2.2855573 

1942.2878017 
<  95j'^*  29003  46 

19612.2922567 

1 97 12. 2  944662 
1 98'2, 2966652 
199-2.2988531 


i  -'VI  >  ,  —  1.  —  •  1  •  J'  ^  4LL2 

*2.62  2*41  8301  3; 
^-28,2.3579348^  2,63  2.41  995 57I 
2-9,2, 3  5983  5  5  264  2.42 16039 
130,2.361 7278^  265:2.4232459; 


23112.3636120]  2662.4248816; 
23212.3654880,  2672,4265112 
233|2.3673  559|  268  2.4281348’ 

■f _ r-  _  _  7  ’J 


.oT|..3o7rpMit7l?irojl7,a7i^=g. 

'>02^2*2o^^^x^I  ^^Zj“'^’7.47483j  27212,43456891 

^73^-*36,62. 


^•^355284 
2.23804(^1 
il.  240  5492 


u 


“5,iiIi7S38,  24o'2.38o4„2  2„!2.I'”Li 


2.3138672 
207*2.3159703 
2082.3180633 

20^^2.3201 2^6  s 

2102.3222193 


241 

242 

243 


2,3820170 


2.38381  53 


.3856063 


4412,3873898 


276  2.44090911 


27712.4424797! 

2782.4440448/ 
2. 4456042/ 

2.4471 580} 


— 279 
245'2. 3891660!  280 


!/ 


; 


1’’ 


C  H  I  L  I  A  S  I. 


iNi^ 

281 

282 


LogAYithn 


2. 448  706 

2.450249' 

283  j2.45 17854 

2842.4533183 

2852.4548448 


286  2.45636(5( 

2872.457881  pi 

288  2.4593925 

2892.4(508978 
!  2902.4(523980 


35-1 2.54530711  386 

352.2.54(5542c5j:  387 

353;2.5477747;  388 

3  54,2 ’5 49^^33’  389 
3552.55 02283!  3902 ■591054(5' 


Lofyarithm. 

o  


'1 


2.5868873 
2.58771 10 
2.5888317 
2.58994951 


291 '2.46389301 

292’2.4653828, 
293 '2.46(58676 
2942.4683473^ 

2952.4<598220, 

'  ' - rl 


326I2. 51321761 
327I2.5 145477 
3282.51 58738 


'  il  '  ^ 

3 56 2.5 5 1 45 391  2.5921707! 
3572.5526682!  392'2. 5932861  ‘ 

^  /  2.5538830  393!2.594-392  5^ 
3592.5550944'  394i2-595496^2i 
360 2.5563025;  395:2.5965971 1 
361,2.5575072^  396)2.59769521 
362'2.  5  5870851  3972.5987905 
363  2.5599055!  398j2,.599883i 

3542.561 1014I;.  39912. 5009729 
'  -  ‘  ‘2. 5020600  !•• 


|. 


29<^|2.47i29i7j 

2,p7  2.4727554 
2982.47421621 
2992.47  5*57 1 2| 
300  2.477-1212[ 

"^OI  2.4785555I 
3022.48000691 
303 '2.48 1 4426 
304'!. 4828735 
305*2.484299^ 

■'  fl 


311 

312  ’’ 

'313 

3-14 

3^5 


305 '2. 48  5  721 4 

307|2.487I38‘!^' 
3082.4885507 
309  2.4899585 
3 1  o  2.49136x7: 
2.492760.4] 
.4941 546 
2.4955443 

2.4959296 
2.4983105 


2.5263393 
2.5276299 
2.5289167 
215301 997 
2.5314789 


3292.5171959 
330  2.5185 1  391  365-2. 562292^1  400 
33112.5198280:  36612.56348101  40 
332I2.521.1381 
333  2.5224442 
3342.5.237464 
_3_^  2.5250448 

336 

337 

338 

339 
34? 

341 


367  2.5646661 
368^2.5658478 
359',2. 5670263 

370*2. 5682017)  405 

37ij2.5593739'|!  406 
372)2.5705429 
37312.5717088 
37412.5728716 

375' 


2.6031444 

^0l\^■6OJ^726o\’ 

403 

404 


2.5327544 

34212.53402611 

34312*5352941 

344!2.5365584 

345(2.5378191 


346,2.5390761 
347I2.5403295 
348  2.541 5792 

3  49-  2*5  42  8254. 
35012.54406801 


376 

377 
37 


2.6085260; 
407I2.6095944I 
408  j2. 6 1 06602] 
40912.6117233 1 
5740313]  ^012.6127838:1 

2.5751 


2.6053050 

2.6063813 

2.6074550 


,2.5763413 

8j2. 5774918 


38012.57978'^ 


41 1 12.6138418 
41  2‘2.6i  48972 

'  il 


413 

414 


2 '.61 59500I'. 
.2.6170003! 


381 

382 


41  5  2:6 1 8048 1 


1.5809250,  416  2;6 1 90933' 

_ 12.5820634:  4,1712.620.1 36oj- 

83  2.5831988]'  418  2.62117631. 
3 sAi:  584331 2]  41  CI2.622 2 14O.: 
385I2.5854607I;  42cU.6232453^ 


o 

:> 


C  H  I  L  I  A  S  I. 


Lo^trithfn.  Num’ Lo^/<rfV/>;;;.jNlini[  Logarithm.  Num  Lognrithm. 
1.62j.?.Sii  1  c/A' 4912.65)108151  52612.7209857 


1.6242821 
1.6253 1 24 
2.6263403 
2.6273657 
2.6283889 

2.6294096 
2.6304279 
2.6314438 
429J2.6324573 
’4^2.6334684 

431 12.6344773 
432,2.6354837 
433  2.6364879 
4342.6374897 
43  5 '2.6384892 


45<5  2.6589648 
457'2.6599i<52 
458[2.66o8655 

4592.6618127* 

46012.6627578 

461:2.663700a 
462*2.6646420 
463^2. 6655810 
4642.6665 1 80 

465!2.6674529 
466'2. 6683859 
46712.6693  169 
468  2.6702458 
4692.671 1728 
2.6720978 


2.6919651  527 

2.6^1^^691  528 


492 

'493 
4942.6937269 
495I2.6946052 
4962.6954817 
4972.6963564 
498|2.6972293 
4992.6981005 


2.72:8106 

2.7226339 
529  2.7234557 
2.7242759 


531  2.7250945 

532  2.72591 1 

533  2.7267272 
534,2.7275412 


436,2.6394865 
437  2.6404814 
438ji. 6414741 
439  2.6424645 

440,2.6434527.  _ _ , 

44112.6444386  476|2. 6776069'! 
442-2.6454223  477  2.6785 1  84I 


2.6730209 
2.6739420 
2.674861 1 
2.6757783 
475  2.6766936 


443  2.6464037 
444|2. 6473830 
_4ij^i2. 64836^0 


44612.6493348 
44712.6503075 
44812.65  12780 
4492. 6522463 
_45_o^  2.6532125 

45112.6541765 
452  2.6551384 

2.6  560982 
2.6570558 
2.65801 14 


478  2.6794279! 
4792.6803355 
2.681241 2 

2.6821451 , 
r.6830470 
2.6839471 
2.6848453 
2.6857417 


486 

487 

488 


2.6866623 
2.6875289 
2.68841 98 


48912.6893088 
4902.6901 961 


5002.6989700'  5 3 5 -2.72835 3 8 

2.69983771  5362.7291648 
2.7007037'  557  2.72997431 
2.7015680’  .538^2.73078231 
,  .  2.7024305;  5392.7315888 

121  ^-7032914^  540  2.7323937 

5062.7041 505I  5412.7331973 
507.2.7050079;  5422.7339993 

508:2.7058637 

509^2.7067178-  54412.7355989 
5102.7075702;  5452.7363965) 

2.7084209’  5462.73719261 
2.7092699'  5472.7379873! 
2.71011741  5482.7387805 
2.7109631  5492.7395723) 

2.71  18072'  55012.7403627 

2.7126497,  551I2.74II516 
2.7134905!  5522.7419391 

5532.7427251 

,  5542.7435098 

2.7160033’  5552.7442930 


2.7143297 
2.71 51673 


2.7168377 

2.7176705 

2.7185017 

2.7193313* 


556 

557 

558 

559 

560 


2.7450748 

2.7458552 
2.7466342 
2.74741 18 
2.7481  S8O 


» 


C  H  I  L  I  A  S 


Nu mi  Logarithm. 
561I2.748962B 
562|2.74973'53 
563^2.7505084 

5642.7512791 

565  2.7520484' 


596:2.7752462 

59712.7759743 

598'2.77670i2 
599|2.77742<58 
600  2.7781 5 1_2 


Lo^anth  1 

2.8234742; 

2.82412581 


iNuin'  Logarithm,  [Num 

1  2.8000293!  666 

632  2.8007171!  667 
533  2.8014037,  66m2.824776'5 
5342.8020892'  66912.8254261 
535  2.8 027737  67 d 2.8260748 

‘^35  2.8o3457r  6712.8267225 
53^2.8041394  6722.8273693 


566'2.7528i64j  601:2.7788745 

63^..8o;8lo.  ^73-8^8o.5i 

ite 

Z  y 

4Z:7  9««78:  S.07.7853298!  ^°,^,:8325o89 

J_Z-1  /-Jc L - - - — ”! >,  Q.^-,-7Tc<  /CRi  ■> 


576  2.7604225 
5772.7611758 
5782.761  9278 
5792.7626785 
'580  2.7634280 

"581  '2.7641761 
5  82 '2.7649230 
5^3  2.7656685 

5842.7664128 


61  I|2. 7860412!  5,^^.52.8102325  681 


2.8331471 

2.8337844 

2.8344207 

2.8350561 


612*2.7867514)  647'^-8i09043  682 

6i32.7874'505)  648,2.8115750  ^83 
6i4.'2.788i684'  6462.8122447  684;  ,  , 

65oi:il£9i33_685!^_^9^ 
6572.8135810  6862.8363241 
^^^'2.8142476  687 
^^3*2.8149132  688 

654;2.8i 55777, -<589 


61  5  2.7888752 

676  2.7895807 

617  2.7902851 

618  2.7909885 
6192.7916906 


^852.7671558  -620^23917  655 

T^TZ^n9.an6  621 ,2.79309I<5  <^56 


5862.767897<5. 

587*2.7686381 

588!2.7<^93773 

5892.7701153,1 

590*2. 7708520! 


622 

623 

624 

625 


591  2.7715875 

592^2.7723217 

5932-7730547 

594|2.77378<^4 
<r  05 12.7745 1<^9 


626 

627 

628 

629 

630 


2.7937904';  657 
2.7944880,  658 
2.7951846,  659 
2.7958806.  660 

2.7965743!  <5*^1 
2.7972675!  662 
2.7979596  <563 

2.7986506  664 

2.7993405l_^ 

C  C 


2.8162413  690 
2^8169038  691 
2.8175654  692 


2.8369567 

2.8377884 

2.8382192 

2.8388491 


2.8394780: 
2.8401061 
2.8182259  693[2.8407332 
2.8188854'  6942-8413595 
2.81 9543 9  695;2.8419848 


mm  '  ■  - 

2.8202014  696 
2.8208580,  697 

2.8215135!  <^98 


2.8221684'  699^.8444772 


.8426092! 
2.84323281 
2.8438554 


C  H;ii,  1^,  5 

Logantbm.  Logarithm. 


701  2.8457180^ 
..84(53371 


702 

70312.84(59553 
7042.8475726 
70512,8481891' 


2.8488047 
2.8494194 

[2.8500332 
709-;2. 8  50.5462: 
f  7102.85125^ 


-- j  Uganthm.  [Nm^LotrmthTi' 

736|2.8668778  771  2.8870544r8o6 


737  2.8674675 
7382.8680564 

739b*8686’444.)  774 

-  -*2.8692317! 


740 


775 


12.86981  82|  776 
.8704039  777 


..8709888.  778 


7J I  ’2,8588696: 

7 1  2;  2  j  8  5  24  8  O  G 

;  7-1  3  2.8530895 
7142.8536982 


744:2.871  5729 
745  2.8721  563, 


2.8876170 
2.888 1 795 
2.888741  o 
2.889301 7 


807 


.9063350 


80' 


O 


2.889861  /[ 

2.89042 1  o 


2.9068735 

>^•90741 14 

2.9079485 

810  2.9084850 
--- 


80c 


y 


8 !  2 


.9090208 
.9095  560I 


2.8909796  8 1 312.91 00905 
2.89153741  81412.9106244 


■/462. 8727388]  781 
7474.8733206  782 
748.2.8739016 

749*2. 87448 1  8; 


2.8920946^,  815  2.91  I  I  57(5] 


T  /^v^.o/44oxo 

V  7 5 506’!  3 

716  2.85491 3o|~5 1 


2.892(5510’  816 
2.89320671'  817 

q'T--?'^7533 

81912.9132839 


2.91 1 6901 
2.9122220 


7i7'2. 8555 194 
1 718  2.856, 24+  „ 

:j  719,2.85«728s>  754'2.877jVi3 
720  ■>  4^^'^  > '>'> '•*  o _ , 


5 


>  721.2.8579353 


-  '2.8756399! 

75212.8762178 

7.53  2.8767950, 


78512.8948696'  820 
2.8954225; 
2.8959747I 


786 

787 


■■  7224.8585372 

42312.8591383 
'472412.8597387 
7254.8603380 


7554-877^69: 

7564.8785218 

757p-8790959 


.7882.8965262^' 
78912.8970770 
7902.8976271 


821 

822 

823 

824 


2.91 38138 


2.9143431 

2.914871 8 
2.9153998 
2.9159272 


„7-26[2.86o9366 
-727:12.8615344 
..728  2.8621514 


7602.8808136 


.8813846 


2.8627275 

2-863,3228 


■.8819550 
..8825245 
764.2.9830933 

2. 8  S3  66 1 4 


2.8981765! 

2.8987252 

2.8992732 

2.8998205 

2.90056^71 


825  2.9164539 


79*5  2.90091 3 1  831 


826  2.9169800 
824.9175055 

028  2.91-80305 
8292.918=5545 
8302.9190781 


4.0039174 
f  ■  -  ^‘^^45  III 

;  73312.865104, 
.‘i. 8656960 


.2%  8  8422  8  8 

,8847953 

2.885361 


yj 


0.^9  o  ' "I  7<^92.8S59263 

^662873};  770^88^.  nna 


797 

798 

799 

800 


2.9014583]  832 
2.9020029 
2.9025468 
2.9030900 


2.9036325 
2.9041 744 


2.9196010 
2.9201233^ 
833  2.9206450! 
834I2.921 1660 


S3  5 


836 

837 


8o'i 

802 

803 

804 

805  2.905795  qI  840 


2.90471551,  838 


i  ^ ^ -t-i 

.90525601  8392.923762'o 


2.9216865 


2.9222063 

2.9227254 

2.9232440 


4.9242793:. 


1 


r 


X  H  I  L  I  A  S 


I. 


Logarithm  .!l^\yc(\\Logarithm. 
2.92479<5c|  876|2. 94.2 5041 


Num 

841 

84212.92531211  877 
843  2.9258276  878 


j  ,  . . .BP.  I 

Logarithm.  ^Niun 


2.9429996 

2.9434945 


844  2.9263424“  879  2.9439889 
845-2. 9268567'!  880*2.9444827 


8452.9273704!  881  2.9449759 
8472.9278834“  8822.9454686 
848  2.9283958^  883|2.9459(j07 
8492.9289077  884*2.9464523 
8^02.9294189  8852. 9469433 

851 2.9299296^  8862.9474337 


852  2,93043961 
^53*2.9309490, 

854'2.93I4579’ 

855  2.9319661? 


8872.9479236 
888'2. 94841 30 
88912.948901 8 
890  2.9493900 


8562.9324738 
857  2.9329808 


891  2.9498777 
892*2.9503648 


858  2.9333873*  :893|2.95o85i'4 
8592.9339932!  -8942.9513375 
86-0  2.9344984’'  895  2.9518230 

86rj2.93  5oo3il  896*2.9523080 
.862*2.93  5-5073j_  897  2.9527924 
863^2.93601  o8j:898'2.9532763 
•  864'2.9365I 37;  899  t.9537597 
8652,93701621  9002.9542425 


866.2.9375179! 

86712.9380191 

86812.93.85197 

869  2.9390198 

870  2.9395192 

8^ 


872 

873 


.87,5 


2.94001 81 
2.9405165 
2.941 0142 


8742.9415114 


2.9420086 


90112.9547248 
90212.9552065 
903  2.9556877 

904''2.956i684 

905  2.9566486 

906 

907 

908 

909 


2.9571282 
2.9576073 
2.9580858 

2.9585639 
910I2.9590414 


91 1 

912 

913 

914 

111 

916 

917 

918 

919 

920 


2.9595184 
2.9599948 
2.9604708 
2.9609462 
2.961421 1 

2.96189551 

2.9623693 

2.9628427 

2.9633155 

2.9637878 


921 

922 

923 

924 


2.9642596 

2.9647308 

2.9652017 

12.9656720 


946 

947 

948 

949 

950 

95' 


2.97-5891 1  j 
2.9763500; 
2.9768083: 

^•9112.661 

^:977723<85j 


2.9781805! 
952|2. 9786369- 
953*2. 9790929 

9542.97954% 

955  2.980OC34 

956  2.9%4579, 

957  2.9809119'; 
9582.9813655I 
959  2.98i8i-86' 

92 512,966 1 41 7]  96oj2. 98227 1 2  ■ 

2.9827234:! 
2.9831750, 
2,98362631 
929*2,9680157!  964*2.9840770 
9302.9684829!  965I2. 984527-3 


926 

927 


2.9666110*  961 
2.9670797  962 


92812.9675480  963 


931 

932 

933 

934 

935 


2.96894971  96612,9849771! 
2.9694159  9672.9854265. 


936 

937 

938 

939 

940 


2.9698816 
2.9703470 
2.97081 16 


c 


941 

942 

943 

944 

945 

mm  I'rf-wm— 11,4 

C  2 


2.9712758 

2.9717396 

2.9722028 

2.9726656 

2.9731278 


96812.9858753! 
9692-, 986323  8: . 
9702.9867717* 

‘971  2.9872192 
972  2,9876663 
97312.988 1128 

974 

975 

976 

977 

978 

979 


2.9735896 
2.9740509 
2.9745.117 
2,-9749720 

2,;97543 1 8-1'  9%f2,99i'226is 


;2i9885589' 

;2. 9890046 


2.9894498 
2.98-98946 
2 .9903  3% 
>'"9907- 


€  H I  1  r  A  S  s. 


'Hwm^oganthm.  Logarithm. 

1 01 6  3.0068937 


986 

987 

,988 

9^9 


1.9916690 

1.9921115 

^•99^5535 

2.9929951 

2.9934362 


2.9938769 

2*9943 1 7 1 

2.9947569 

2,9951963 


101713.0073209 
018  3.0077478 
ioi9;3.oo8i742 
1 02  0*3 ,0086002 


1021  3.0090257 
10223.0094509 
1023I3.0098756 


991 12.9960736 
99.2  2.99<55 117 
993:2.9969492 


10243.0102999 


[  Num  Logetxiifm. 


1051 

1052 


3.0216027 
3.0220157 
1053  3.0224284 
1 054'3, 0228406 
105513.0232524 


108613.0358298 

108713.0362295 

108813.0366289 

1089I3.0370279 


1090 


3.0374265 


3.0378247 


*10923.0382226 


10563.023663911091 
1 057I3. 0240750 

1 058:3.0244857  1 093 '3.0386201 
1059:3.0248960  1094  3.0390173 
990:2.9956352  i025'3. 0107239  io6o-*3. 0253059  1095  3.0394141 


■;  994'^' 9973  864 

'  995  2-99782.31 


199^-9982593 

,  997  2.99,86951 


9^ 


1026!3.0I  I  1473 
102713.0M  5704 


io6i'3. 02571  54  1096  3.0398105 
I  o62'3 .026 1245:1 097  3,0402066 


02813.0119931:10,63  3.0265333' 1 098  3.0406023 

......  .1.  J,  _ _ T 


1 029  3. 01241  541  064*3.026941  64  099  3.0409977 


1 030, 3.01 28372*  1065*3. 0273496-1 1 00  3.041 3927 


1031 

1032 

1033 


3.0132587 

3;oi  36797 

3.0141003 


1066  3.0277572ji  101  3.0417873 

1067  3.028 1644I1 102  3.0421816 

.111 


2.9991 305 

2.>999S<5S5  10343.0145205 

1 000  ,‘3.0000000 

100.1 


3,0004341 
3.0008677 
3.0013009 
3.0017337I1039 
3.0021661 


1035  3.0149403 

1036 


1068  3.0285712I1  i03'3.0425755 

1069  3. 0289777I1 104  3.0425)691 
3.0293838;!  105  3.0433623 


1070 


3.0153597 

10373.0157787 


1071 

1072 


3.0025980 
3.003029511042 
3.0034605  1043 
3.0038912 
3.0043214 


1038  3.016197311073 
3.01661 55 1074 

1 040  3.01 703  3  3|i  075 

1041 


101 113.004751 1 


3.0174507 1076 


3.0297895!  1106  3.0437551 
3.0301  948|i  107  3.0441476 
3. 030599751 108  3.0445398 
3 . 03 1 0043  1 1 09  3 .04493 1 5 
3. 0312085I1 1 16  3.0453230 
3.0318124I1 1 1 1  3.0457140 


3.017867711077  3.03221  57  1 112 


3.01 82843I1 078 
1 044^3.01 87005  1079 


[O45  3.0191 163 


1046,3.0195317 


1080 


j  01 213.005 1  8o5|i  047,3.01 99467 


ji  Qi  3|i-oo56o94ji  0483.020361 3 
i  01 413.0060379  ji  0493.020775  5 
101 583. oo6466oIi05o'3.02i  1893 


1081 


1 


082 


3.03261 88  1 113 


3.0330214'!  1 14 


3.0334437,1115 


3.0461048 


3.0464952 

3.0468852 

3.0472749 


3.0338257*1 1 16  3.0476642 


3.0342,27311117 


1083  3.0346284 

1084.'3*03<0203 


0843.0350293 
108  5-3. 03  54297 


1118 


1119 


1 120 


3.0480532 

3.0484418 

3.0488301 


3.0492180 


CHILIAS  1.  , 

1 1 iiko4<)99i8l>  ■  52  1 93 ko’sHo+l' a-oS?'  »**+ 

1112313.05037971115  p‘  1 gjj  077004311229  3'08955  19 

1 127l3-05'9l39|l  5-^5-  ^  l9S!io784568  1 133  3:0909«3>  ] 

u193-051893S.1ii84  3-o8>953  ^3  g  1,j35  3^j66^ 

kjisk2530784b «5  '.  138  325^40 1 8 5 

p3lko534«l4‘^'*  ^■°i'*Sok’ol'|  07M045’i137'3-091389<; 

1.31 3.0538464 '«7  3-°87°7o8,  -o4i3^'W^+5  ^^^^^^^ 

l-l-34ko54«-3j>'>?,3-°673^+5,^^_^4  ^ 

jIT3S3.05537S3k74-06855^^- 

I  I373-05.57^o4i  208^0820669  1243  3‘094471  i| 

il  1 3^13 -05^1 4231 1  . I'l 209 '2  082426311  244|3*094^^°+  - 

n.39l3.0565434  >74  3.069668h;4 

M40^5£95^1li25  h-2- — Mt^t;  krnj^i  4.41  li  246  3‘0955t^‘^r 

i^I4Ii3•0572856|ll7'^  3-0704073^^^^^ 

i  i42‘3-°57<5<56ip  ^77  3-°7°77  5  3  U^8  3.09621415 

1 143  3.0580452I1 178  3.071  ^ 


11443.05842150 

In 

[ii46'3.o59i84i5 

1-1473.05951534 

114813.05994^9 

ii49'3.o<503200 


• '  7«  r’;;f  I'.iii  .  4;9ti.o'965644f . 

; ; ?o  3.C71  Islo'..  44  5  '3.°845763li25i;i^96^2S4  - 

77^^571^^9^12.16:3.0849336,1251  3.0972573 
R,tS76t?^li2i7io8529o6,i252  3‘0>^76043| 

Wll  t.07l98l7Ui8io856473li253|3.i?9795ii 

ii49'3.0603200  11843.07335  7  ^3  g^  ^li255|3.09^427 

„  ,d^78  1^.5 t  ■_  ,^ 

1 1 5 1  3.06 1 07 5 3  1 1 86  3.0740047  5  ^g  ^  ^  2- 1 2 5713. 0993 3 5 3r 

1 1 5  2  3.06 1 45  2  51  ^  I  nit ‘mis  1 6lii  223 '3.0874264 1 2  5813 .0996806I 
ii53  3.o6i829Jn88  3.  748  4  5  .  g  '^^pl  j00025^^^ 

,464:222251 


/ 


•  ^  A  1  A  5  S, 

I'iWjs.ioiojsj  ilp^jf;,  ,“°>°, '331(3.1-24, ygoLssliTTj^-^J 

1 26’3 13. 1 014033 liipSjs. 1 1  3-)-7  ■5‘^'7|3*i357685[ 

‘  '°' 747-1  I  1 3SoJJj,'!f Jf '[“ti  «8r  ‘3*°8si| 

L2i.5  3_^^oj'i3o0  3.,, 39.^j3|,f343. 125^58  r3Ss^3.i3S4034 

^  2  <^<513 . 1 024. 5  a  o '  TTrTr  'TT - '( f  £3  7O;  3  •  1 3  <5’72  06 1 

2  267 ' 3  1 02 y  r  I ^ 3 3 ^3 •  1 2. 5 8 054 ji 3 -ri I3 .  r  q 

_  7.3. 1,027706  1302  3. 1  1461  1.04  3  r  2  6t  a  r  T  ^  '  y  •  ^  370374 

-^y3-i03i  102  I  30a  a  1740.4^4  ^^Xi^'^^^^^^4|i372;3. 1373541 

3.103^6 L6  ilo  X^^ 

l272(3.\y87f{!f07jf\\'5?S);f+']f'^74288|,37sj3..3g^^^^ 

2,43.ios,5y4,3os34,sp3”j  !+¥-  2807^, 378(3., 357^,^ 
-25;HP15i021 1 3 10,3. , , 777,3!, I379;3. ,.3SJCS43 

j  276,3 . 105 8 5^  ?7^j777-^r|;:~t5 i3_^yi3p87p i 

7278j3, ,055308  , 3, 3||;„8f|3  j  347^3.'2S3678  , 382  3.,405o8o 

127P3.10687Q5I131  j,  ir8<o<Ilo^r  -^^^^^1^^^3  3.1408222 

-80^477(1:, 

1 28 1  3 . r 07 54p I-  13  J 5  3ii4i4498 


4281 3 .  r  07  54'^;!  rri  oIt 

1 2  8  ^  ^ ^  ^  ^  ^  ^  ^  7  *3 . 1 1  p  5  8  5  8  ,“13  5  2  !| .’  J  3  o 076^  f  ^  Q  ^  ‘  ^ 

;2843..o8s5sol,3,sl|;,2?f4587'7’d!37;"f78p^ 

1285  34_o^P03.  iJoos.ii^os^sL^’Jf  ^  f  ®7  I38p:3.I427022 

■322^3., 2,i3,V,f3,|f5f^57l‘8S'';,3-'43827.| 
'i323:3-i2, 5508;,  LL.'r 


ji286'3.iop24io 

J28pi3.uo252p^324*3.I2I888o^HJ^;o3?f^?P^^, ^''439511- 

I^°|^>£5SW02j‘^2^5pS 314.03?  89 

3-no92«2, 326:3., 22, ..«i-0^7r4rjy-^i.L^742 


1291 


3o^S  66;iT2l^37!,i6i3^f|  f '-^—^21742 
|,„,f;""«5  027;3..228y',3y|:,'||y  .39S3..4+8854 

'  2P3  3.ui5p85ji328,3.i23ip8r*i36a  a  lalolfi 

3-1  Wp343  I32P  3.i2352.5,Q‘r364|a’ial8f  ^  145 50711 


^  '>>''543283. 123 ip8r  ’ia6a  a  ^51^04, 

M2P4  3.I  MP343  1320I3  T2a«>-o‘r  f/c^r‘^^'^o^^^P^>^3.i45507i 
'£29513.1  X226p8  I  aa644 a ^^481 443993. r4.<f 81 
- 13  5 13.2^^00^^,^  B 


C  H  I  L  I  A  S 


2. 


nn  t 


1 40  lU  .1464381  |i43C 
1 402  3 .1 467480  j  1 43  7 
3.1470577 


1403 
14043. i473'^7i 

1405:3  i476’7‘^3 
14053-1+79853 

140713.1482941 
I4o8!3.’I486o26 
4093.14891 10 


1 438 

1143  9 

1440 


Logarithm, 'Nnyri  Logarithm,  \^\x'cn\Loga:rithm. 

I  571  544  1471  3-i676i27ii5o6  3.1778250 
3:1  574568  1472  3.1679078I1  507I2.1781 1 32 

3.1  577589  1473  3-1682027  150813.1784013 
3.1580508  1474  3- i<584975|i  5093. 1786892 
3.1583625-1475  3-i^^2,o  15 lO^.i 7897.59 


[441 3.1.5866401476 3-1690863  1 51 II3'. 1 792645 
14423.1589653  1477  3-1693805  I  5i4'3. 17955.18 
1443  3.1592663  1478  3-1696744  I5i3':3. 1798389 

[4443.1  595672  1479  3-1699682  I  5  14  3.1801259 


3 . 1 498  3  47  1 447  3  - 1 6046  8  5  1 48  2  3  •  1 708482  j  1 5 1 ,7.:3  .'j’8  098  5  2 ; 
3.1 50142211448  3.1607686  1483  3.17114*  I  ji  5 1 8*3/1 8 1271 8' 


III 013^492 tj^5  3-i5'98678  ij-So  3-I7026i7|i  5  *  5 '3- *  804*26 
irfTi  3.1495270  14463-1601683  1481  3-i7055p|i-5i-6;3..i8o6992' 
1412 

'14143.1504494  *449  3-i6io684'i484  3-i7i4339ji  5  1-9  3-1815578 

1 41  5  3-1 507564*  [ 450  3.161 3680  14^^  3-17*  7264  I  520  3  - 1 8.1 8436 
3 7r^6T2  *4?1  3-i6i6674T486’ 3.172018811521% .1. 8 2 1 292 1 
1417  3.151 3698  1452  3.16196664487  3;i.723iia4  522j32r824i46: 
141813.1516762 

1420I3. 1 522883  .'455  3.16286301490  3-173*863  1525  3.1822698- 

*456  3. 1 63 1 61 4' 1 491 13- 1 734776  1 526  3.1  S3 5 545 

1457  3. 1634595:i492b-i737688ji  527I3.1 838390 

1458  3.i637575'i493j30i74O598  1:528136^84^33 
145-93.1 6405  5  3  [ 1 494  3  6i;743  5  06  ji  5 2.9  3 . 1 84407  5 
1460  3.i643528:i495l3-i'7464ii:  I  530  2.1846914 


A 


s. 


1423  3  -1 5.3^  °49 
14233-1535100 
142513-1538149 

14263-1541195 


3'.  13  533601146513. 1 658376^1  5W 


14273-1544240 

14283-1547282 

142 9‘3-i  550322 

1431 

1432 

1433 

1434 


1 46 1-*3  [4646  5  02!  1 496[  3 . 1 7493 1615313-1 8497  5  2 


462 13.16494741497 

1 463 .3. 1 652443'’ 1 498 


1464  3.165541 1  1499  3-1 


3i  1.55639611466  3. 1 66 1 340j  I  501 


3/1  559430I1467  3. 1 6643611 1-502 

[468  5;r667260^T  503 
1469  3,.i6702i8,  1504I3 


,3:1.562462 

%i56549i 


3.17-52218  1532 

3.i755ii8!i533 

i‘SS4 


1 43 5 13 ..1 5 68 519*1476  3.!i673I73  i.50513- 1 775365,1 54y3J-7%5^^? 


3.17609^3 

3;  1 7  6  3  8  07 1 1. 5  3  6h-:  18639 1 2' 
3. 1-766699,153713: 1 866739 
3.1769590,1  539|3.  1 869563 
.  1 772.478,r5.39r3..M  872366 


/ 


CHILIAS  3. 


Numf  Logarithm.  INumlLoaant/jrn.’Num  Losanthm.  'Num  Lo^amhm 

- — -} - — - ’ - —  I - i  - ' 

1541  3-1o7o026J57<J^3«IQ7'?,<52  l5ll  4.20700^;?  l<54.(5h.2i6^iQS 


-  ^-  -  -  4---ri  _ O  _ _ j  '  -’Q  • 

1541  3-i878o26.i57d|3.i9755(52^i5ii  3.2070955  1  <54(553.2 1(54298 
I  542  3.1880844  I  57713. I9783I7'i<5i.2 ,3. 2073650  i647'3, 21(56936 
I  543  3.1883659  I  578  3.1981070J161 3  3.2076344^648  3.2169572 

’‘544  3* 1 886473' 1 579l3*i-p8382i|i6i4  3.207903  5  i649'3. 2172206 

I  T  ^  T  <  fio  T  T  '  T  <<  r  c'  0  o  r  r-T-)  c'  T  ^ 


i_545  3.1889285  1 5803. 198657 1 '1615  3.2081725  £650  3.2 /  74839 

*  5 4^13 •  1 89x095  1 5  8 1  ’3 . 1 9893 1 91 1 6 1 6  3 . 2 0844 1 4  ‘ 1 6  5 1  3 . 2 1 774^ 
1 547l3*  1894903  1582  3. 1 992065;  16 1 7  3.20871004652  3.2180100 

I  ,Q — - Q  .  ,_o- E, . . o.  ,, 


548j3. 1897709, I'583 


*  549  3*  I  poo 5 14 

1 550  3. 1.9033 17 


^  mi  t  _  -•  J  3  J  ^  JL 

3-i'9948o9ii^i8  3.2o89785'i653’3.2i82728 

-  _  ^  ^  ^  ^  -  ^C>  I  ^  r\ 


158413. 1997552116193.2092468 1654  3.21 85355 

_ _  I585l3.2000293ji620  3.2095 i-5o‘i65j  3.2 187980 

*  5  5 1 13  •  I  po6 lii  8  I  v5  86|3  .2003  03  2  j  1 62 1  3 . 2097  83 o  “ 1 6 5  6  3 . 2 1 9^03 
1 55 i  3  •  1 9089 1715  87  3.200 5 769]  1 622  3 .2  [  00 5 084  65  7  3 ,2 1 9322  5 
155313.1.9117141588  3.2008505  1623  3.2io3i85fi6583.2i95845 

1 5  54|3.ipi45 10  1589  3.201 12394624  3.21 058602659  3.2198464 

^5513.1917304!!  59*^  3.2Qi397i|i625  3.2108534  1 6003. 2201 081 
155*^13.192009611591  3.20i6702ii626  3.21  r  1205  1661  3.2204606 

155713.1922886’’ '■  - - - o_^  . 


I 


.1.925674 


15923.20I943III627  3.2113876  1662  3.2206310 
1  593|3.2'022i  58ji628  3.21 165444663  3.2208921 


^  ^  V  /  1  1  V  ^  ^  ^  ^  I  a  -  ^  w  A.  A  w  ■  '\jr  B  ^  ^  v  j  t  f  V  /  x  f 

1'5'59i3. 1928461  1 594.3.202488-311629  3.21 1921 14664  3.221  i  533 
1560:3.19312464595*3.202760711630  3.2121876*1665  3.2214142 


1640 


M7O  3. 1958996;  1605  3.2054750 
1 57ij3.i  9617621605  3.2057455 
1572 3.1964525  i6o7''3. 20601 5911642 
1573  3.1967287  1608  3.20628694643 


3.2I48438'4675!3 .2240 1 48 


5743.1970047 
’1575  3.1972806 


1641  3.21 5108646763.2242740 
'^'3.21537321 1677  3 .2245  33 1. 

- ^ - 3.21 56376:1678  3.2247920 

1 609  3 .2065  5  60 1 644  3 .2, 1 590 1 8  1 679 


C  H  I  L  I  A  S  i. 


3.2-2^67' 
3.225826c 
3,2260841 


1717  3.234770311752  3*243 534* 


1-718  3.2350232  1,753  3-^4378*9 

i7i93-235^759|*75‘i*-3-^4402.9<^ 

3 . 226  5  9951  *  n^'3-^44^771 


,168613. 2268S76  1721 


t786  3.2  5'i‘88i5^' 
17873.25^21246 
1788  3 .2523675" 
17893 .2526103! 
1790  3~.2528^3o| 


3.2357809  1756  3*2*445^45  1 791  ;3*2  530956| 
i687'3.227I  151  172213.236033 1 4757  3*2.4477 1 8  17923. 2533380' 
1688  3. 227372J1723I3. 23628532758  3*2450*89  i793'3*25358o3i 
168913. 2276296  1 724I3.2365373I1 759  3*24528'58|i 79413*2538224'; 
1116903.2278867  172513.2367891  I  76o]3*245  5  *27 
;7691  !3ll2^436ri  72613^70408. 1 761 13.2457  593 


i6923.2'284004|i727j3.2372923,*762]3*2460059 

16933,22865701728' 


1796:3^2543063 

*  7.97  ;3'*2  5^5-48  ft 
3*2375437'i7<^3|3*24<5252^i7983.25-478977 
3.2377950  1 764  3*24*^4986 1 79913*25 503 1 2" 


i694'3,2289i34i729^  ^ ,,  . 

!  1 69  5  '3 . 2  2  9 1  697;i  7^i^3  8^561?  17653  •  2467447]  1 8003  *  2  5  5  272  5 

j  iT 96  3.22942581773 13.2  382477!  1 766  3  •  2469907 
i697'3.22968i  8,1  7323*2385479'i  76713*2472365 
r698’3*2299377  *733  3*2387986ii768j3,2474823j 


1801  3.2555137' 
18023.25,57548 

1 803)3.2  5  59957 


1699  3.2301 934^  734  3*2390491117*^913*24772781  i  8o4_3.2  5623651 

1 700  3 .230448  9j  I  73J  i3^3_929_9_5;  *77p!  W7973  3  180513.2564772- 

’  '  '3.2482186:180613,256,7177, 

3.24846361186713.2569582 


1701  '3. 2307043  173613.23954972771 

-.757!3*:1397998'771 


17381^:240049811773  3-24879^7|i8o8|3-2  57t984' 


1702  3.2309596 

11703 '3'*2312146  .  — r ■■  -I  ji  I'  'o'lt 

ii  704 3:23 14696  1 739:3*240, 2996I1 774 3*2489536.* 809^.2574386 , 

;i 70^ 4.2 3 1  -7244 1 740‘3 *2405492! 1 775  3 •  249 1 984^  18104.25 767861 
^  3.2407988li776  3.2494430'i8ii  3.2579184; 


[1706  3.2319790 
|i707;3.2322335 

1 708 13.2324879 
Ii709'3. 2327421 
117103,2329961 


^*7*1 

1712 

1713 

1714 


3.23^2500 

3.2335038 

3*2337574 


1777  3.2496874!i8i2  3,2581  582  * 

1778  3.2499318=18133*2583978 


)■%  * 


3*' 


*74*, 

i742‘'3.24I048i 

1 74313*24*  2*974 
I744'3i24i5465ji779 
^45 :3^£7954|  £7^ 

17^ 3^2420442}  178 1  3--V  o  ' 

1 747,3 .2422929  1 782: 3.2  509077  *  8 1 7  3*25 93  54: 
1748  3*2-4254*3  *783  3.25V 5*3ll8i%*25S^5939i 

174913.2427898  *784  3*25*;3 948.1819^*259^327 

[-*7503. 243^03-8*2**  7  85  f3  5 1:^3  82  i  r82Q  3J269*67J.4^ 

■  ^ 


259115 


c  H  I  L  I  A  S  2. 


Lo^aritfym.  (Mum  Logarithm. 


NTuiri 
1 82, I,  2  <5  03  0,95) 
1-822  [5'".2505484 
1.823  i3''.2(507867 

1-824  3.2510248 
1825  :3. 2512529 
i  825|;3.25i  5008 
'i827'’3,25i7385 
:i828'3. 2519752 
1 829'3, 2522137 

1830  3'.25245 1 1 

1 83 1  •3.2526883 

1832  3.2529255 
3*2531625 

18343.2633993 
I-835  3.2535361 
t835  3.2638727 
1^37  3.2641092 
i838;3.2543455 
1839  3.2645817 
1^40  3.2648178 


18563.2585780 

1857  i. 26881 19 

1 858  3.2690457 


Nurti  Logarithm, 

1891  3.276691  5 

1 892  3.276921 1 

1 893  506 


r— ■  •■■■  itimm 

Num  Logarithm, 


1 926  3.2845563 
19273.2848817 
1928  3.2851070 


-  -  j  -  /  /  I  )  11 

!  8593.2692794  I  8943.2773800119293.2853322 

18503.2695129  I  895  3.2776092  1930  3,2855573 

[85i  3.25974542895 3.2778383!'i93i  3.2857823 
i8523;2599797ji897  3.2780643 ji932  3.2860071 

1 85313,2702 1 282  898  3.2782762'|I  933  3.9862310 


1^993.27852504934  3,2864565 
1900 3.2783536  1935  3.2866810 


186413,2704459 
I  855|3. 2705788 

i855|3. 27091 164901  3.2789821  1936  3.2869054 
^^‘^713.271 1443  1902  3.2792105-1937  3.2871296; 
186813.271376911903  3.2794388  1938  3.2873538 
1 869^3.271 6093j 1 904  3.27966694939  3.2875778 
1870^3.271841611905  3.27989504940  3.2878017 


1871  3.27207384906  3.2801229  1941  3.2880255 
18723.27230584907  3.28035074942  3.2882492, 

1873  3.2725378  1908  3.28057844943  3.2884728. 

1 874j3.27276964909!3.28o8o594  944  3.2885963, 
1 0753.^73001 3ji; 91 0,3.28 1 0034*1 94 5  3.2889196 


187613.2732328491 1 


i  84i'3, 2650538 

|i  842  3.2652896  1 07713.27346434  91 2 
1 843  3.265 525.3. f878:3.2736955  1 91 3 


184513.2559964 


I;846|3.26623i7 


18793..2739268  19143.281941 9*1  940 
i88o;^74i  578,191 5  '' 


3.28126074946  3.2891428} 
3.28148794947  3.2893659. 
3.28171504948  3,28958891 

3.28981 18 


.  ,,  - /ji88il3.2743888*i9i6;>,.iw^:»)5 

^^847  3.2664669  1882  3.27461964917  3.2826221 
.1.848  3^.2667020  ■  - 0.-4  .  0  «.o  f.. 


3*28216884  950  3.2900346) 
3.2823955  1951  3.2902573I 


1.849  3.-:2669369 

3  .^267 1 7 1 7 

3.267406411 


18834.2748503 1918  3,2828486 
1884'  3 . 275,08  094  9 1 9  3 , 2  8  3  07.5  o 
1:885:3.^753 1 1349^0  3,2833012 

2755417119213.28352^ 


V, 


1887:3.2757719119223.2837534 
18884.27600201923  3.2839793 
1 88915. 2762320  1924  3.2842051 

18 


1952  3.2904798,' 

1953  3.2907022 

1954  3.290924<^| 

1955  3.291 1468] 


19563.2913688 

1957  3.2915908 

1958  3.2918127 

-  ■-  .  19593.2920344 

1 925l3.2844307j1.960  3.292256 1 


c  H  I  L  I  A  S  3. 


,24ii3-3504+^  ^ 
.242'3.3  50^3  5^5 

•243'3*35o325>3 


Slam  Logaruhm.rNnm^Lo^^arft'km.,  Num 


2275:3.357i7ii^3iij3-353»ODD2345 

22773-357353023 12^3.353,9878  2347 

_ _  ,.22783.35755372313' 

2244*3-3 5 1 o228j22793-3 57741-3  ^3 14 
2245  u  s 
22453.3  $14098 
22473.351503}' 


Loianth'n 

3.3703280] 

3.3705131 

3.370598i|- 

3.3708830' 


3-3641755  2348 
. . .  .  ..3-3543533  2349 

22803. 357934^  ^3  t5i3-3545  5  to  2350*3. 37,10578 

1281  3-3581253  231613.3547385  2351  ' 

122823.35831 5523 1 71 3. 3649250  23  52 


5.37i2525r 

3-3714373 


22483.3517963  2283-3.3585059  23i8  3.3651 1342353  3.3716219 
22493,3519895  12843.3585,961  2319  3-3653007  2354I3.371 


22503.3521825  22853.3588852  232013.3654880  ^55|3. 3719909 


t'J  L  p  .  2,  Kt  ^  ^ /.i54:5u 

22543,352953922893,35954582324*3.3552351  23593.3727279 
!2255‘3.453i465  22903.3598355  232 5 ■3.3554230  2360  3.37291 2o]'- 
12255 3.35333942291  3.360025 1  232513. 3555097  2361 13. 373 09601 ' 
42573.353 53 16  22923.35021452327*3.3557954235213.3732799' 
'2258  3-3537^39  22933. 3604041'  2.328 3. 3669830  2353*3.3734637' 
'22593.3539162  22943. 3505934232913.3571695  23543.373547$ 
,^22603.3 541084  2295  3.3607827 3.36735592365  3.373831  i 


225 1 


3-3543006[2295|3.35097I9  233i  3.3675423  2366  3.3740147, 
2252  3-3544926  2297  3. 3511 5io 2332^3. 36772^8 5'2357’3. 3741 983 


2253  3-3546846 

2254*3-3548764 

225$  3.3550682 


22653-355?599 


2267 

2258 


3.3554515 


3-3556430 

22693-3558345 

22703.3560259 


3.3552171 


22983.35.1 3  500^2333 '3. 3579I47'2368.3.37438‘I7 
22993. 361  5390  2334'3. 3681 008  2359. 3. 374555 1 
^00  3.3617278  2335 13.3582859^2370  3.3747483 
23^1  3T35i9i55‘i335j3.3684728j237i'3. 3749315 


3  02  3 . 3  52 1 Q  5.3' 2  3  3  7  [3- 3  685 5  87-  2372*3. 37  51147} 


23Q3|3-36229’39'2338'3.3688445  2373  3.3752977 

23043.3624825  2339  3.3690302  23743.3754807 
2  3  o  5*3 .3  6267^1 2340:3.36921  59  2375.3-3756636 

3.35940t4;'2375.j3. 3758454, 
3.35958592377.3.3750292 


23o5j3. 


11’]  i 

'2272 

22733-3565994  ^  ,  ,  , 

2274*3 ..3 $57905  23,09 3..3534239r2:344  3.3699576'2379  3'.3753944l 
!2275^3-.3 $6981 4'23 1 013.3535,1 202,345 13. 3701 428  2 3 80*3. 3 75 5 75^. 


3.3564083!  2367'3. 35044752342  3.35958592377.3.3750292 

3.355599423o83.3532358'2343:3-3697723-2378  3..3752ii8 


■  C  H  I  L  I  A  S  f . 


jlSTiiiti. 

Kmi, 

■ 

j. 322  4250 

pr'Q2 

]. 3,2253271 

2103, 

3.3228393 

{2104 

I3. 3230457 

r^> 

3.3232521 

Nu  m  'Lo^anthm.-  'j^u 


2171  3. 


3.3298045: 2 1 72  3.33<3.85p8 


p8  220(5 


3.343<5o55 

2207'3. 3438023 
Of  I - '  1^^°^  3-3439991 

— - - - — 


2l  1 1 13,, 3244882 
2 1 12 '3.3246939 

2113 ,3.324^995 

2ti4’3.325io5o 
an_5  3.3253104 
21163.3255157 
21173.3257209 
21  " 


2  ^''^|3*3^345^4  ^ ^7;^ 1 7^  3*337^58o'22i  i  2  Wa  a. 

^.07  3.323««+5l2, 420.3308, 95*2 ,77  f  3445887 

piop  3.3240754214413.33, i248’2i7p3,338237f'T2, 4 

b.u,,.,2448822,4|.33.52p7,2.8j3.3385557.22  4^^^ 

^149:3.3322364*2 1  84(5  53g2<26'7^To 


3.332640412  I  8613.3396501:222  I 

3.332842321873.33984882222 

2.27..on7  3r^2l-88l2.-  -- 


3.34(^5486 
t  3.34(^7441 

•-p:3.37«.3.o|2,5;53332s;|i;i;|^:^::» 

21 55j3-3334473s2i90  3.3404441  2225 


3-34<^3530 


j^2_o'^^3359 

2121 


2122 


3.3265407215613.3336488 


3-326:745421 5713.3338501 


■>  191 
2192 


[5lil'3:;32735^|2i  60  ^^5271,2295 


2126  3.3275633 

,  .,3- 3  271^7  5 

[21282^3279716 

/2r29  3,3.28i757 

r^3  o' 32383796 

,2 1 3  MB.32‘85834 
3 -3  287-872 


3. 3406424' 2226 
3.3408405:2227 
_  ,  -  --4-34103862228 

21593.334252(^121943.34123662229 


21  583.33405 142193 


2167 


3.3471348 

3.3473300 

3.3475252 

3.3477202 

3.34791  52 

3-3481  lOl 


^ 4H345 1 2230  3 .348304 9 


3.3418301  2232  3.3485942 

(21643.3352572:21993.3422252  2234  3*34908:52 

iL«llM3i4579b2C,o  3.34HZ27  223^  I 
2.«4.3M5s85!22o,  3.34^^roklii 


I?  5780 '  -"'^•335858922023.3428173 

3-3350593  2203  3.3430145 

2135  /32QA0^I  2,2943.34321 16 

' ^Ag^t7Q°3.3-3645.97  2205h-..34:^4o8(^ 

•  ■  "•  ^ 


2237  3.3 4p55<5o 

2238  3.3498501 
22393.3500541 
22403.3  502480 


3.401 5728 
3.4017451 
3.4019173 
252413.4020893 
2525  3.4022(514 


C  H  1  L  I  A  S 

Nlim ^Logarithm.  N \xvc\[LQ^ithm.  N[xm\Logiirithii.  [ 

25563.4075608  2591  '3.4!'^(^ 26261^192947.’ 

^  ^  ‘I  -  _  .  t 


25263.4024333 

1  ^ 


2557 

558 


3.4077307 


3.41 36350262713.41 94601 
3.4079005  |2593[3.4I  38025  2628-3.4196254 

3.41 39700  2629'3. 41 97906 
3.4141374 2630  3.41  ^557 


25593.4080703 

25603.4082400, 


256113.408409612596 

^  ‘  r»  i  . 


3.4143047  2631 .3.42012081 
3.41447 1 9  2632  3.42028 5.9I 


2527I3.4026052  25623.4085791  2597  ^  , 

252813,4027771  2'563'3. 4087486 259813. 4I4639i;2633  3.4204509 
2529  3  4029488  25643. 4089180259913. 4I48o63;2634  3.4206i58|. 

2530*3.403 ' 


2531  js. 4032. 92. 1 

2.532:3-4034'537 

12533  3*403'^352  -  -'•T - /*T 

25343.4038066  25693.4097641  2604  3.41  564102639  3.421439, 
|253'5l3. 4039780  25703.409933i'2605  3.41  58078,2640  3.421603 

2536|3^^^  257i'i3.4ioio2i  26063.415974412641,3.421768. 
2537,3*40432-05  25723.41 027 1 02607  3.41 6141 0126423.42 19328 
2  538.3.404491 6  2  573*3.41  04398  2608, 3.41 63076  2643  3.41220972 
2539-3.4046627  25743,4106085  260.9I3. 41  64741  2-6443.4222614 
2 5403.404^^  2575J3.41Q7771  261013.4166405  ^45-  3.3;2242'5^7 

2541I3.4D50047 

254213*4051755 

2543!3*40'534<^3 

25443.4055171 

2545-3. 405(^78 


25463.4058584 

2547)3.406^0^89 


25763,4109459261 1 
25773.41 1 1 144261,2 
2578  3.41 1  282926j’3; 
25793.41 145^1 3  262 

2580 


3.41680692646 


3.41 69732 

35.41 71394 

3.4173056 


9T26^I.5|3.41 747^1 7 


2647 

2648 

2649 

2650 


2581  3.41 178802616 

2582  3,41 19562  2617 
■41^12442618 
4I22925’26I9 


3.4176377 
3.41 

3.41 79.696 

i549>.*r-^3xy'^  3.4^^’35'5 

50)3 .4065402 ':^85|3.4i ^j^o5.^£o  ^i83o_i_3 

[  13.40671  05  2 58613.41  26285 j262 1 13.4.1 84670 
■  5 52'3i4o688p7l2587i3-.4i 279642622  3.4186327 
;^<3^3.,40705o8j  25-88:3.412964212623  3.4187983 
:  5  5  4)3 .4072,2  09  2  5  8  9:3 . 41 :3 1 3  20^  6241 3 .41 8963  8 

'5  5  ^^3.4073.909-^  590-3-41 


3.422  389^ 
3.4227539 

3.4.22'9i,8c 

3.423082c 

3.423245s 


2651 

2652 
265.3 


^.5  5 

26  56 


2658 

2659 


3.4234097 

3.4235735 

3.4237372 


‘2654  3.4239605 


3.4240645 


5.424228) 
3.4243916 
3.424555c 
3.424718: 

3.4248816 


GHILIAS  j. 


[Num  Logarithm. 

I2381 


Nmvi  Logarithm.  Nuni 

2416  3.38309(592451 

2417  3.3832755 2452 

2418  3.3834553  2453 

3.3773052I2419I3.38353592454 
3.3774884*2420  3.38381542455 


3.3757594 

3.3769418 

3.3771240 


[2382’ 

[2383 

'2384 
2385 

12386  3.37757042421 

1^387  3.37785242422 
12388 


3.3839948  2455 

3.3841741 '2457 

3.3780343  2423  3.38435342458 
'^389,3.3782151  2424*3.38453252459 
12390*3.3783979  242  5  h. 3847  M  7  2460 

3.3848908^2451 
3.385o598’2452 
3.3852487'2453 
3.3854275;2454 

3.3855053^465 


•2391 ‘3.3785796  2425 

2392'3. 3787612  2427 

2393*3. 3789427‘2428 
1^3  94*3. 3791 241  2429 
'^395'3.3793055'2430 
I23953.3794858J2431 

'2397  3.379668o;2432 

|2398!3.3798492'2433 
2399  3.3800302  2434 
i240o'3. 38021 12  2435 

2.x^O  I 

2402 

2403 

2404 

^05 

24;^ 


3.380392212435 
3.38057302437 
3.3807538  2438 


3.3809345 
3.381 1 1 51 


2439 

2440 


12408 

2409 

lA :  o 

% 

241 1 

2412 

;24i3 

12414 

2415 


3.3812955,2441 
3.3814761  2442 
3.3815555*2443 
3.3818368  2444 
3.3820170*2445 


3.3821972 
3.3823773 
3.3825573 
3.3827373 
1.38291 71 


2445 


3.3857850,2466 

3.385953512457 


Logarithm.  Num 

3.3893433  2489 
3.3895205  2487 
3.3896975  2488 
3.3898745  2489 


3.3900515 


3.3902284 

3.3904052 

3.3905.819 

3.3907585 

3.3909351 


2490 


Logarithm,, 

3.3955011 

3.3956758 

3.3958504 

3.3960249 

3.3961993 


2491  3.3963737 
2492,3.3965480 
2493*3.3967223 

2494‘3.3'968954 

3.3970705 

3.391 1 1 15*24953.3972445 
3.391 2880*2497  3.39741 85 
3.3  9 1 4544"2498  3.3975924 
3 . 3  9 1 5407  ;'2499 3  •  3  9*7  7662 
3:391815935003.3979400 

3.391 993 1(2501 3.398 1 1 37 
3.392159135023.3982873 


3.3864990(2470 


3.385577312471 
3.38685552472 
3.38703372473 
3.38721 18*2474 
3.38738982475 


3.387567812476 

3.38774572477 

3.38792352478 
3.3881C12  2479 
3.38827892480 


3.3884555  248 


244713.388634012482 
’3.3888114^483 
3.3889888(2484 


2448 

2449 

2450 


3.389156112485  3.3953264 


3.3926969^2505  (3.3988077 
3.3928727(2505  3.398981 1 

3.3991543 
3.3993275 

3.3933997;2509]3.3995005 


3.3930485:2567 

3.3932241(2508 


3.393575^p5io 

3.39375o5ji5i  i! 
3.39392602512 
3.3941013  2513 


3.3942765 

3.3944517 


3.3946258 

3.3948018 

3.3949767 

3.3951516 


2514 

^515 

2516 

2517 

2518 

2519 

2520 


3.3996737 


3.3998467 

3.4000196 

3.4001925 

3.4003553 

3,4005380 

3.4007106 

3.4008832 

3.4010557 

3.4O12282 

3.4014005 


c  H  I X  I  A  S 


I 


[Nun"!  LogArhhin. 

:^qt  3.4473131 

2802  3.4474681 

2803  3.4476231 
28o4'3. 4477780 
2805  3.447 93iS 


jNum;  l^mlw^\}^niXiJ^oganthm.  j 

2836;3.45 27062  287 1  3-458o332'r9^l3T^632^ 
i837X45^8593|2872  3.458 1  844^2907!3.463445o; 
'838j3.4530i24|2873|3.4s83356'2  908^463  5944! 


2806  3.440'..'07 
,28o7'3. 4482424 
[2808  3.4483.971 
28093.4485517 
hS  1 03.4487063 


281 113.4488608 
■2812*3.44901 53 


2839  3.453 1 654I2874 3.4584868  2909>3.4(537437i 


— i2, 1}  ! ^^75 
2841 13. 453471 212876 
2842'3.453624I  2877 
2843 '3. 45  3  7769  2878 
2844^3.4539296  2879 

2845  3.4540823  2880 

— "I  .  -■  -  «  — - -  — -  ■ 

2846  3:4542349 
28473.4543875 


3.4586378 '2910  3.45?. ^92(0* 

3.4587889291  113.4640422! 

3.4589399  291  2-3,4641  914’ 

3.4590908-291 3|3.4643405j 

3.4592417  ^9.1 4;3. 464489, 5' 
3.45939251291  53.4646  3^' 

288 1  |3.4595433j29i  613.464787  5, 
88213.459694029173.4649364* 


.  44947  8412  8  5  o;3 . 45  48^449;  288513.4601458 192;0  3.4653828] 

2886:3.4602963  2921I3.4655316 

2887l3.460446g*2922*3.465'68o2 

288813. 4605972*2  923'3'.4658288 

2889*3 .46Q7475P92V3.465977S 

289o;3.46o8978i292  5*3.4661 2  59 


28 1 6  3. 44963  26  285 1 13. 45  57  582 


bS  1 73 .4497868  28  523 .45  51495 
■  28 1'8  3.449941 0285313.4553018 
[281 93.450095 1  28543.45 54540 


128203.4502491 


28  5  5 '3.45  56061 


1282113.4504031128563.4557582 
2822*3.4505  5702857I3.45  591 02 
2823 13. 4507  r09'2858;3.456o622 
b  8  24  3 . 4  5 68647,b  85913.4562142 
782  513.45 1 01 842860-3.4563660 


1282613.45 1 1 72 1  j286i  3.4565 1 79 
i2827!3 .45-1 3258^286213.4566696 

12828' 

12829 
2830 

1283  r 

2832 

2833 

2834 


2891 

28:92 

2893 

2894 

2895 


3.4610481 
3.461 1983 
3.4613484 
3.4614985 
3.4616486 


3:45 1 47942,863  3.45682 1 3 
3.45 163292864I3, 4569730 
3.45 1 7864  286513^4^246  2900 

3.451  9399  28663. 4572'762 


3.4520932 

3.4522466 

3.4523998 

3.4525531 


2867 

2868 

2869 

2870 


2901 

3.4574276  2902 

3.4575.7PI 

3.45773o'5 


2896  3.4617986 
28973.4619485  2932 
2.898  3.46209842933 
2899  3.4622482  2934 

3.46254772936 


29263.4662743 
292713.4664227 
2928:3.466571 1 
29293.4667194 
29303.4668676 

2931 


3.4576619 


2903 

2904 

2905 

*■  ' 

E  e 


3.46701 58 
3.4671640 
3.4673120 
3.4674601 
3.4676081 


2937 


3.4626974 
3.4628470I2938 
3.46299662939 
3 .463 1 461  ^94013.4683473 


3.^4677560 
3.4679039 
3.4680518 
.4681996 


C  HIL  I  A  Sj. 


Logarithm. 


1661 

1661 


3.4250449 


MiUTi'Z.oj-^m/;A®.  Num  Logarithm.  iNutr 

76  c 


<59(J3.4307I99  273i[3.436''32I7 

3.4252080  26s>j  3.4308809  2732|3. 4364807 
266313. 425371 2  2698  3. 43 1041 9  2 733I3. 4366396 
,i664'3-.42  5 5342  2699  3.43 1 202 9''’2734'3. 436798  512769 

2665'3.4256972|2700  3.43i3638  273  5|3.4369573|2770 

. - f  - - .  ' ,  j  I 


2767 

276b 


3.4418522 
3. 442  0092 

3.442 1 66 r 

3.4423225), 

_ _ _ _ _  3-4424798 

2666*3.42 5860/270 1  3.43 1  5246  273613.437 1 161 1277 1 13-4426365 
266713.42602302702  3.43 i6853'2737  3,43727481277213-44^7932' 
2668|3.426i  858  2703  3-43i34<^o.2738i3..4;374334j2  773|3-4429499 
26693.4263486  27043,4320066  2739|3,437592ob.774'3-443io65 
267o'3,4265i  13  2705  3.432 1 673;274o'3.4377 5061277 5 '3-4432630 
2671 
'2672 
2673 


3.4266739*2706  3.43.23278.2741  {3. 437909o'2776;3-4434‘95 

3.4268365  2707  3-43248831274213.4380674^7773-4435759 
_j3,4269990,2708  3.43264872743!3,43822  58|27783-4437322 
2674'3.427i<^i4|2709'3-4328o90  2744*3.438384i|2779'3.443888-5 
^75 j3.4273 238 , 2 if>| 3-4329693  2745! 3.43 ^5423' ^_8^ '3 .4440448 


267613, 42 7486 1 [27 1 1 13. 433 1295  2746!3.4387C05!278 1 13.4442010 


2677'3-427^484;27i2  3.4332897|2747!3-4388587'2782'3-444357i 

2678  3.4278 1 061271 3|3-4334498|2748!3.4390-i67|2783!3.4445 1 32 


2679 

3-4279727 

27i4’3 

2680 

3.4281348 

2715I3 

268 1 

3.4282968 

2716I3 

2682 

3.4284588 

2717  3 

12683 

3.42,8(5207 

,2718  3 

’2(584 

3.4287825 

27193 

2685 

3.4289442 

2720  3 

2^<J 

3.4291060 

2721 3 

2687 

3.4292677 

2722  3 

2688 

3.4294293 

2723  3 

2689 

3.4295908 

2724,3 

2690 

!>,  1 

3.4297522 

2725  3 

2691 

3.4299137 

I2726  3 

2692 

3.4300751 

2727  3 

2693 

3.4302364 

2728I3 

2694 

3.4303976 

2729  3 

2695I 

00 

00 

! 

C 

273.^ 

1 

2716  3 -433  92  98I27  5 1 13,43 949061278613. 4449*8 1 1 

'3.4451370 

3.4452928 

3.4454485 

3.4456042 


27543.43996392789 

275513.4401216,2790 


2756,3.4402792 

[27  5  7j3 -4404368 

275813,4405943 

,1 


2791 


3.4457598 

27923.4459154 

....  279313.4460709 
27  5 9'3  -4407 5 1 7  27'94|3 .4462264 
!276oj3, 4409091  2795I3. 446381 S 


1 


2761 

2762 

2763 

2764 


273.0I3.4361626I276513.4416951 


3.441 0664I2796  3,4465371 

27973.4466925 

2798  3.4468477 

2799  3-4470029 

2800  3^.^71580 


3.4412237 

3.4413809 

3.4415380 


CHILTAS  4. 


'ii\iX^\I^^Los^(trithm.\^\^X^v\Loganthm.  '^n'CC^Logarithm.  ]>i\xV!^Loganthm. 

0  T  C*  T  S  2  .  /I  A  aSI  A 


308113.4886917 
3082  3.4888326 


3116  3.4935974 3 1 5 1  3-4984484 31 8613.5032458 

_  _ 31 17'3. 4937368  31  52  !3.498  5862  3 1 87!  3. 503382 1 1 

I3083I3.4889735  31 18  3.4938761  31  53 13-49872401 3 1.88  3.5035183 

31 19:3.49401  54'3i  5413.4988617  3189:3.5036545 
3 1 20  3.4941  546  3155 :3. 4989994:  ^  90!  3.5037907 


^  ^  I  ^  I  ^  4  y 

3o84'3.489i  144 


3o85!3.4892552 


!3o87'3.4895366i3 1 223.4944329  3 1 57 

ho88  3.4896773  3123*3.4945720  31 58 

13689  3 .4898 17931 243  -4947 1 1  o  3 1 5  9 


3086  3.4893959 31213. 4942938  31  56  3.4991 37'^|3i9J  3.5^39268 

i  - -  - --'3.499274613192  3-5040629, 

3-49941 2 1  3193  3.5041989! 
3.4995496 


3-4899585:3 125  3-.4948500 
I30913.4900990I3 1 263.4949890 
i3092'3.4902395!3 1 27  3-495 1 279 
3093  3.4903799'3 1 28  3»4952^<^7  3 1^3  2-5000992 


30943.4905203  3I29'3.4954056 

3O95  3.4906607  3 1 3b.3.495 5443  3J_^^3^5003737i32oo 


3 1 60  3 -499*^87 1 


3161  3-4998245  3196 

3 1  62|3.-4999<J 1 9  3 1 97 

3198 

3164*3.5002365  3199 


3-194' 3.5043349) 


195 


130963.490860931 3'i]3i495<^83i 


[3097  3>49094i2j3i32'3r49582i8  3167*3.5006481  3202  3.5054213 

i  ■'-'o —  __„0-  .1 »  .  i  t  r,  T  «nm8  « •> '3 ->  no!  3 ‘co«  c  c6r 


3i66‘3. 50051093201 


I3 698  3 .49 10814' 32 '3 3  3, -49 5 96 04 
3  099  3 . 49 1 22 1, 6  3!i  3  4*  3  -  4960990 

3 1 00' 3 .49 1 3 6 1 7  3 1 3 5. 3.4962375 


311 0,3.4927604 
, - ^  — 


3  in 
P31 1'i 
31  f  3 

31  H 


3;.  492  900c 

3I4930396  3147 
3*4931791 


3115  3^4934580  345QI3 


3.5044709 

3.5046068] 
3.5047426 
3.5048785 
3.50501 42 
3.5051500, 

3.5052857!' 


3i68'3.5oo7852  3203  3:5055569 
3 16913. 5009222*3204. 5056925] 
3 1 703.501059313205  3.5058280: 


3 1.01,3. 491 501 8  3.1 36  3.4963761  3 1 71 13-50^  I962j3206 
3 1 02'3.49 1641 8  3  i37!3-496 5^45  3172  5°! 3332j3207 

3103  3,4917818  3134.49*^6529  3173 
3 164 3.491 92 17 3 1-3913.496791 3  3 174 
3 1 05  '3 ,49206 16  3 1 40  3 .4969296  3J  7_5 


31  P6I3.49220 1_4  3 14213-4970679  3 1 76 

3 1 07'3.49234i 33 1 42]3.4972o62  3 1 77 
3 1 0813,149248 1  o  3 1 43|3 .497 3444  3^78 
316913^4926207  3 1 44-! 3 .49748 2  5  3179 


31 45!  3. 4*9762:06 


3.4935 1 8(5  3 1 49 b-f 98’r727 


3.50147OI  3208 
3.50160693209 

3.;5017437!32io 


3.. 5018805  32'i  I 

3.. 5020172  3212 

3.5021539I3213 
3. 5022905;32i4l3. 5070459 


3.5059635 

3.5060990 

3.5062344 

3.5063697] 

3.5065096, 

3.5066403 

3-5067755 

3.5O69IQ7] 


3 1 8Q3.5024271I3215  3.5072 8_io! . 


|:i  ,8.1 3  -  5  02  5  63  7]  3  2,1, 63.5  0733  ^  O;  * 

31 82 13 . 5  02'7 00 1 1 3 2 1 7  3 . 5  0745 1 1 1 


314^3.498,0347  3i83!3.502»366:32iS3. 5075860;, 


E  e  2 


f 


/ 


CHI  LIAS  4. 


2P43 

|2944 

’2945 

'  2946 


3,4687903 

13,4689378 

3,4690853 


■3.4692327 

2-947  3. 4<) 93 80 1 

294813.4695275 

2949!3.4696748 


^^11 

2978 

2979 

2980 


2981 

2982 

2983 


3,468495029763.473632930113.4787108130463.4837299 
1294213.4686427  29773.473778830123.4788550,13047  3.4838725 

3*473.9247|30i  3  3.4789991  ^3043  3*48401 50 

3014  3.4791432.I3049  3*4841 574 

3015  3  4792873130503.4842998 


3.4740705 

3.4742163 


3.4743620:3016 

3.47450763017 

3.4746533130,18 


3.47943 1 3 'i3 05  I 

3:4795753!3052 


3.4544422 

3*4845845! 

3.4797192(3053  3.4847268I 
9843*57479881301,9  3.479863 1 3054  3. 4848690'.. 
'295o’3. 4698220  2985  3 .4749443 |303j>  3.480006913055  3.48501 12 


2951  3,4699692 
295213.4701 163 

295313*47.0^^34 

2954^47041.05 

2955.3,4705575 


29863.475089813021 
298713. 4752352'3022 
298813.47538063023 
298913*4755259*3024 

2990,3.475<57i2!3025 


3,4801  50713056 
34802945:3057 
3.4804381 13058 
3.480581813059 
.3.4807254:3060 


3*4851533 

34852954 

3*4854375 

3*4855795 

3.4857214 


'295613.47070441299113.475816413026  3.48o8689-306i 

3.4810124*3062 
3.4811559*3063 
3.4812993I3064 
3.48 1 4426 13  06  5 


29 5 7 i 3  *4708  5 1 3  2992I3 .47  59<5 1  <^13 027 

295813.4709982 

2959;3*.474I450 

29603.4712917 

2961 '3.47 14384 


3028 

5029 

3030 


1 2962 

I2964 

2965 


2993*3.4761067 
2994*3,4762518 

2995|3*47‘^39(^8  ^  _ 

,2996.3.476541 81303 1  3.481  58593066 
2997I3 .4766867  3  0323 .48 1 7292 13 067 
2998:3.47683163033  3.481 8724I3 068 


3.4715852 

;3*.47I73J7 

3.4718782  299913.476976513034 
^3. 4720247  30003.4771212I3035 


3.4858633 

3.4860052 

3.4861470 

3.4862888 

3.4864305 


30011 
[3  002 
3003 


2966  3.472171 1 

2967j3.4723i75 
.2968  3.4724639 
296913.4726102 
297013.47275641^05 

3006 


2971 

2972 


2974 

2975 


3.4729027 
3. 47 3 0488 


2973  3*4731949 


3*4733410 


3.477266cf3036 

3.47741073037 

3*47755533038 


3007 

3,008 


300413.4776999 

3*4778445 


3039 

3040 


3*47798903041 

3.47813343042 


3*4782778 


300953.4784222 


3*4734870*30103.4785665 


3043 

3044 

3045 


3.48201  5.6 
3.4821587 


3.48236,18 

3.4824448 

3.4825878 

3.4827307 

3,4828736 


30693.40099091 
307013.4871384 


3.4865721! 

3.4867138 

3.4868554 

3.4869969' 


3071 

3072 

3073 

3074 

3075 


3.4872798 

3.4874212 

3.4875626 

3.4877039 

3.4878451 


3.4830164  3076 
3*4831  592  3077 
3.483301913078 
3*483444<5i3079 


3.4879863 
3.4881275 

3.4882686 

3.4884097 


3.483587353080^3.4885507 


C  H  I  L  I  A  S  4. 


Logarithm.  .Numj 


3.516'+<585  33$^  3-5309^7?|343-i' 

3.5265977I3397 


3.52672-79 
3,5  268  5^^ 
3.526985^ 

13366130^71 
33'57  3-5^7^43 1 
33683-S^737^i 
33<^9  3  1275°!°: 
33703.5276299 
I 


337^ 

3372 

3373 


3.5277588 

3.5278876 


3.5310955 

3.5312234 

3.531-3517 

3.5^  14789 

3. 531 


3432 

3433 

3434 

3435i 


3.5'354207 
3.5355473!34'>7 

3-595  J7-38|3468 

>  C .><;8on9.  2^5p 


3- 5  31 7343 
3.5318619 


343'a; 


5.5358008 
5  3^5  926'/ 


3.5.360532;  3471 

.5,361 795 13472 
3.5363059 


.3438 

3.531 9895|3439|3'<53‘^4322 

3.53  21  i7ij  3  44OB953  64584 

3405I3, 5  322446i'344i  14.5366847 

3407  3.532372i|3442t3.5368i09 
3.52^0163  340813. 5324996i3443B. 53(^9370 


Mum  Loiarttnnt. 
3466  4.5398286! 
5.5399538 

3.5400791  j 
3.5402043) 
247oj3. 5403295! 

3.54045461 

3.54057971 

3.5407048 
3.5408296 


I3 3  74  3 . 5  2 8 1 45 1  3409I3 . 5  3 2627o'3 444)3  -537 063 1 

-  •3.5327544344513.5372892 


3473 

3474 
'H75|3. 
3476 


pjlj 

1337'^ 

77 


13378 

13-379 


3.5282738  3410 


3.5284024 
3.5285311 

3^^42^596 

_  3.5287882 

[338013.5289167 


i 


3384 


3.53288i7j344<5 

3,.  5  3  30090.3447 


34-11 
3412 

.H'i3!3-533I3^3 
341 43.53  3263  513449 

34I5'3-5333907'3450 


3477 


3.541 
375412647 
3478i3. 54 13296' 

34793.5454544' 

34803.5415792, 

I __  6  — '  ».  ■■ » 


3'.'5  3732  5  3|3,48'  I  f3 .  S  4  5  7040 
13. 537441 3  3482137541 8288 
.3'.  5  3  7  5.67  2  3  48  3l  3  •  5  4  5  9  5  3  5 
3.5376932  34843.5420781 

3.5378191  •3485*3.5422028 


33^85 

3386 


3.5290452 

3.5.:29,r736 

37-5:293020 

3.72943'03 
3^^95587 

3.5 

3* 


1 2 


96869 
1 5  2 

3.52.99434 

.5^300716 
5301 997 


34563.5335579 

34i7  3.533'6450!3452 

34183.5337721  4^ 
34i’93.533899iI  (3^54 
24203.5340261 
-3 - 


3455  3.5379450.; 

1  .  ^  ^  O  _ _ O  1 

'-3 


3391 

3392 

3393 
3394' 


342153.5341 535 

34223.5342800 

34233.5344069 

34243 

3425  3 


,3.54232741 
^3.5424519’: 

7966’3488,3.5425765i  . 
3.5383223''3489  3.5427010:  . 
3.5384481  [349o’3.5428254l 


3.5385737  349i[3-542 9498 
3. 5  3  86994' 3  492- 3. 5  43  0742 
3.538 82 5 03 493  3. 5 43 1986 

.53453  381 3459  3 . 5  3  8950634943. 5433229 

^  <{3907^3495  3.5434472 


3.5303278 
3.5'304558 
3.53015839 
3.5^oE7'2  5'8 


34263.5347874  3461)3.53920163496 

3427:3.5349545  3462/3.5393271  3497 
:3428'3.53504o8  3'463|3.-.5394525  349® 
3  42  9  3'.  5  3  5  i  67  5  3  4641 3 . 5  3  9 5  77 9  3 4^9 


3.5435714 
3.5393271  3497I3. 5436956 

"3.5438198 

. . .  .  3.5439439^ 

o 3'. 5 352941,' 3465I3. 5397032  350Q^-3.544o63jQ, 


a:-  n  1  Jj  1  A  S  4. 


Nurr' 

322T 

322-'. 

3223 

32.24 

nil 

3226 

3227 
13228 
3229 


Logarithm .  [  N umi  Logarithm. [ M iinif  Logarithm. 

; . 5 07 9907! 3 2 56  3 , 5,1 26844  3-2 9 1  3.5  r 7 3279 
4508125  51325713,5128 178:329213. 5  1745  98 


ntmuA 


3.50S26O3I3258I3.51295  I  I  3293 


3-5I75PI7 


3. 5083950  3259I3. 5-1 3084 1..3294  3-51 7723<5|3329  3.5223138; 


3.5o85297]326o[3.5i32i76l3295 


3.508664413,261  3-513350813296 
3. 5087990  3262  3.5 1 34840I3297 


3.5089335 

3.5090680 


:3327 


3  517855413330! 


3.5i79872f333i 

3ir5i  81  i  89'3332 


3.521 9222 
3.5220528 


33283.5221833 


3.5224442 


3.522  574<5 

3.5227050 


3‘;5i82506!3333  3-52^8353! 


3.5i'83823{3334  3.5229656 


3263  3.51361711329b 

.  , 32643. 513750113299^  _  _ _ 

[3230  3.5092025  ^^;3.J  L3l^|3_3^  3. 5 1 ,85 1 39^333,5  3- 5230958 

(3  2 3 1 13 . 5 093  3 70,3  266h .  5 1 40 1 62I3  3 o  I  3 , 5 1 8645  5 13 3  36  3 . 5 2 3  2260 

3  2  6 7I3 . 5 1 4 1 4 9 1 13  3  02 1 3 . 5 1 8 7 7  7 1  f 3  3  37  3 . 5  2  3  3  5,6 2 

3268:3.51428203303  3.5 189086-3338  3.5234863 


! 


3232I3. 5094713 


3233;3V5096o57 

•3,,.  :1 


2.34  3. 5097400  3269^3. 5T44149I3304  3. 5  ipo40o'3339  3. 5236164 

^3 5 ;3i5 ^ 743] 3 2 703 45 ^:3Jo 5 13 •  5 1 9 1 7 1  5 1 3 3 4?  3 . 5 2 3 746 5 


n}ii 

3’236'3.5iooo85 


13237  3.5101427 


.327i|3. 5146805  3366  3.5193028  3341  3 

,  ^  „.3272  3.5h8i33  3307  3.5IP434^3342  3.-5740<^4 

I3238.3. 51 02768  3273,3 . 5 1 49460 3308  3. 5 1 9565 5^3343  3r524i'564 
[3 23 9  3 .51 041 09  3274'3 . 5 1 40787  3 5 09  3 .5 1 96968^  344 1 . 5 242663 

13240  3-5105450I32754.51 5-21  isjs'iio  3.5r9828o.3345  3.5243962 


[324ij3.5<ro6795l3A76l3-5^i-t3439‘44i  i  3.5i99592[3346  3.5245259 
i3242*3. 5 1 08 1 3o[3277t3. 57  54764'35.i 2  3. 52009031 3347  3. 5246557 


[324613.51134853281 
3  247i3 .511 4823  3282  3  .-5 16 13863317 
3248)3. 5116160 


3249 

3^50 

3^51; 

3252. 

3253 

3254 


3283 
32! 


3^24413.5 ^094694^8b.5T56o89[33 23.  3.52022^411^  ^5247854 

32443.5^  10808  327^3.5357414,3314  3.5'20352  5l3349  3.52491 51 
3245;3.5ti2i47}328o'3.5r58738!33:r5  3.5204835  3350 3.‘52  56448 

3.5  i6oo62|33'i6  3.520614513371  3. 52  5 1 744 

5253040^ 

>•5254335 

3354l3752;55<53t 

33^375256925 

335^  33Y258219 
3357  3. 52 595 1 3 
33583.5260806 
’.5262100 

.5263393 


3. 5 1-6270933 1 8  3:52 

3.511 7497|3  2»4^3>5  r^4'^3 1  [s  31 9  3  %2 1 0073 
3.5118834  3285 3.51 65 3 543 320  3.721138 i 

3.5120170  32863.5166676I3321  3V5212689 
3.5121  7 ..  17 

3.5 1 22841 13288  3.71693 1 8  3  323 
3.51 241 75132893.5 170639  3  3  24 


325583.5^25510132903.517.19593325  3,7257916 


3:5215303 

3.5216610 


C  H  I  L  I  A  S 


4. 


,1^,  ,1  -^-T - ^ -  -  -  c.  - - .. - l».3M. - SgKM ^  | 

a[\V Logarithm. ^^^Logaruhm.  ^wm Logarttj>m^ 


354113.5612207  3676I3. 5653755  [3711  3.56949I03-746| 

3642  3.5613399  367715.5654936  3712.  3.56:960803747 

1  C/.ftfKn  T  371  3  3,^60724.0 


3643  3*5^14592 
36443.5615784 

36453.561697^ 


3.5735678 

3.5736837 


368 
3683 


1364613.5618167 

13647,3.5619358 
36483.5620548, 

36493  5621739368413.5663196 
i36^‘3. 5622929 
[365 1  3.56241  *  8 


3678  3.5656117  3713  3.569724937483.5737996 

3679  3.5657298  3714  3.569841 9  3749.3.57391 54 

3680^3.5658478  3.5699588  3750  3.574031 3 

3^8 1 hrf6'5'?6 5 8|37 1 6[3 . 5 7 02>7 5 7  3 7 5 1  3 . 5 74 H7 r 


3.5660838 

3,5662017' 


3717  3.57219263752  3.5742628I' 

3718  3.5703094 3753 '3. 5743786t 

300413, 5003 1  yo  37 ^ 9i3. 5704262  3754  3.574494o 
3685L^664.375'37203.5705429  3755  3J7J£2^ 

1 13.56241 18136^  3776^^3  372 ^  3.5706597  3756  3.57472561 

!3652!3.56253o8  3687  3.566673113722  3.570^643757  3.5748412 
'3653j3.5626497l3688h  -<.<-r.onU723!3. <708030  37^8  3.<74.9568 

[365413.5627685 


|3653!3.5626497  3688!3.5667909  3723  3.57089303758  3.5749568 

36543.562768536893.566908737243.571009737593.5750723 
3.65 5l3'. 5628874  3690  3.5670264^725  3.57^1263  ^6_0  3.5751878; 


[3657(3.563125013692 

[36583.5632437  3693 

f3659'3.'5633624  3694 
i366o!3. 563481  2  3695 


3  65  6I3. 5630062  3691I3.567.1440I372613.5712428  3761 3.57530331 

r;>r..-,L  E-zCo  T  o  enlartooL  ^6726 1 7  3727 '3.57*  3594  3762^3.5754^  88, 

3.5673793'3728  3.57147593763  3.5755342; 

3.5674969’3729  3.571 59243764  3.5756496 

3 . 56761 44^3730  3:5717^ ^65 ■3.5757650  j 

3T^7732o'373  I  3.5718252  3766I3.57588031 
3.5678494'3732  3.5719416  376713.5759956. 


366 1 13. 563  5997 

ll  -E 


3662 

3663 


3.5637183 

3.5638369 


3696 

3697 

3698 


■ 


36643.5639555 


3665 


3.5640740 


3090  3.5679669*373313.5720580^3768 

3699  3. 5680843  3734  3. 5721 743  3769 
370_o 3.56^^;^'35  ^7_^^^3772 

3^^  ^83 1 9253736  3. 5724o69’377 i 

3702  3. 56843643 73713. 5725^3 1|3772 


3672 

3673 


3675 


3.5649027 

3.5650209 

3.5651392 

3.5652573 


3666,3.5641925 

3667  3.5643109 
36683.5644293 
36693.5645477 

367013.5646661 _ ^  _ _ _ _ _ 

3.5647844  3706  3.5689054! 


3703 

3704 

3705 


•  A  V./  ‘  \  ^  ^  1 

3.5685537[3738j3.5726393[3773 
3.56867io.3739j3.5727555!3774 
3 . 5  687882’^^  3  •  572871613775 

3741 


3.5762261 

3.57634^3 


3707  3.5690226  3742 
37083.56913973743 
3709  3.5692568I3744 
^710  ^.<593739  3745 


3.5764565 

3.5765717 

3.5766868 

3.5768019' 

3.5769169 


3.5729877I3776 

3.573i038j3777 

3.5732  I98;3778 

3.57333583779 

3.5734518  3780 


3.5770321 

3.5771470 

3.5772620 

3.5773769 

3.5774917 


C  HIL I  A  S 


4 


Num 


3503 

3504 

3505 


Logarithm,  iNum 

3.54419^1 
3.5443151 

3  •  5  ^4-44*^  ^ 

3.5445541 


353'^ 

3537 

3538 

_  .  [3539 

3.54458803540 


3.54481 193541  3. 54pi2  59'3575 

3 •  5 4493  5  8, 3  542  3 •  54924853  577 


350!^ 

3507 

3508  _  _ _  _ 

3  5  09j3‘  545 1 83  V3  544b  •  5 49493  7 

3J^i_03>  5453071  [^45 

3-54543o8j3545 


Logarithm.  j'Num  Logarithm. 

3.5485 123j3  571 13. 5527898 

3.548535113572 

3.5487578I3573  „ 

3.54888o5’3574  3.553J  545  3509 
3.5490033:3575 1 3.5.5 32750.1 35 10 


55291 14 
'3.5530330 


Nutr 

3506 

3507 

35o8' 


3.54505951354313.5493712! 


3.5495152 


3-5455545,3547 

3-545<^78i  3548 

35i43-5458oi7’3549 

35_L5M459253[355o 


35i<5!3-54<^0489  355i 
3517!3-548'i724 

135183.5452958 

i35i9'3-54<5'4i93 

j35203-54^5427 
13  52 1 


13522 

[3523 

.[3524 

.[3525 


3.5455550 

3.5457894 

3.5459125 

3.5470359 

3-5471591 


3553 

3554 

3555 


3.54973871 
3.549851  2|_  ^ 

3.549983513583 

3.5501050  3584 


3578 

3579 

3581 

3.582 


3.5472823 

3.5474055 

3.5475285 

3-547<^5i7 

3-5477748 

3.5478977 

3.5486207 

3.5481435 

3.5482555 

3.5483894 


3558 

3559 
3550 


3551 

3552 
35<53 
35^4 
35^5 


3555 

3557 


3.5533-975 

3.5535189 

3.553<^403 

S.5537<^i7 


Logarithm: 

3.55702^ 

3.557H<3i 

3.5572655 

3.5573859 

3 


3.5575275 

'3-5577477 
3513  3.5578580 
|35i4'3. 5  579881 


3.5503507 

13586 

3.5504730 

13587 

3.5505952 

13588 

•3.5507174 

3589 

3.5508395 

3590 

3.5509518 

3591 

3.5510839 

3592 

5.5512059 

[3  5  93 

3.551-3280 

3594 

3-5514500 

3595 

3-5515720 

3596 . 

3.55169391 

3597  . 

3  -  55 18158 

3598  i 

3.551-9377 

3599  : 

3.5  520595 1 

3600  f 

3.5521813 

3601  ; 

3.55  38830  bj_5  581083 

'3.554004,3  3515I3. 5 5 82284 
3.55412T4<^i7'3.5.58348s 
3 . 5  5  42  45  8 13  1 8  3 . 5  5  845  85 
3.5543580^35193.5585886 
3.5544892135203.5587085 

3  •  5  545 1 Q3I352 1 13 . 5  5  882  85 
3 . 5  5  473 14?  ^  b  -  5  5  89484 

3.5548524135x3  3.5590683 

3. '(<4.07?  <[352^3. 5  591  882 

3.5593080 


3525,3.5594278 

31^273.55954751 
^,528  3.5595573' 
_  ^^2913.55978701 

^ 551^989  353 o.!3. 5 5991^ 


3502 


,  .  3-5523031  , 

3  5<58|3.,5  524248  3503 

35<?9|3.512  54i55  3^04 

?-57P|3.5525682’3505 


363  5 


3-551^4231  31536 


3-5565437 

3.5566543 

3.5567848 

'3-5569053 


3632I3.5601458 
3633  3. >,5 5025 54 
363413.5503849 
3.5505044] 

3.5605339) 

3.5607433 

3.5508527 
3.5509820 

'3.551 1014I 


3637 

3638 


3640 


C  H  I  L  I  A  S  5 


3922 

3923 


:J-59339<58 
3.5935076 
3.5936185 

3924I3.59372.90 

3’'925  3-'593«397 


NuirtLc^aritfm.  ,Num 

- —<3991 


395^i3-5972563 


Logf.ruhm,  |Nuin  Logarithm.]^ 
j  ^  3-<50  1 087^4026:3. 604873^! 

39573*5973<J6o'3992  3-<5oi  i905|4027'3.60498 

3958 

3959 

3960 


3*5974758'3993j3-^oi2993l4028[3.5o5o8p 

3-59758S5I3994 


3926|3.5939’503  396i 

.5940609  3962 

392%. 594171 5  39<53 


3.601408040293.605197^ 
3.601 5j^, 14030  3.405305  c 
3 . 5  978048!  3996'  i .  601 62  5  5 1403 1 13 .60  5  41 2 


3.597'^952  3995' 


3.5979145 


1-1 


3929:3  •  5  942820  3964  3  •  5981 33<5 


393o'3-5943925|39<55  3-5982423 


3997 


5.6017341  40323.6055205] 


3998.5.60 18428  4033'3. 6056282 


39313.594503013966  .  , 

3932'3.5946i35!3967,3-5984622»4002' 

3  93  3^3  •  5  9472  3  pb  968  3 . 5  9857 1 7  4003 


3999'3.6oi95I4H034  3.6057359 
:4O00)3 .6020600403513.6058435 
3. 5983  527^4001 17^02 168514036' 3. 60595 1 2 


3,6022771 

3.6023856 


3 9 3 4'3  •  5  948 3 44  3  969  3;  5  986  8 1 1  4004 '3 . 6  02  494 1 


.  I 

39353.594944713970 


3936:3.595055113971 

3937  3.5951 654  397^ 

3973 


3'.  5  98  7  90  5  4005 


3.59889994006 
3.5990092  4007 


3.6026025 


4040 


3.6027199*4041 


403713.6060587 
4038  3.6061663 
403913.6062738] 
3.606381^ 

3.6064888 


3.6028193  4042  3.6065963 


393813.5952757  3973  3.5991  i86|40o8|3.6o29277:4043j3. 6067037 
3 93  9*3 . 5  9  5  3 860  3 974I3 . 5 pp22 7 9  40093 .603  03 6 1  4044  3 .6068 1 1. 1 

’  3.6069185 


39763.59944641401 1 ,3.6032527,4046  3.6070259 


3  •  5  993  3  7 1  40 1 0,3 .6031 44414045 


3 . 5  99  5  5  5  6*40 1 2  ’3 .603  3609)4047 
3 . 5  996648  40  [  3  3 .6034692'  4048 
3. 5 997 7  3  9140 1 4b .  603  5  7  74  4049 

4050 


3977 

3978 

3979,-,....-, 

398  03.599883 1(40 1_5  3.6036855 

ipSTfs.  5999922*401 6:3.6037937 

3982!3.6ooioi3  40i7;'3.60390i8 


39833  .6002103 
39843.6003193 
39853.6004283 


I4Q18 

4019 

4.020 


3.6040099 


3.6041 180: 

3.60422'64 


3.6071332 

3.6072405 

3.6073478 

3.6074556 


39^3.5954962  3  97  5 

394i|3.595<5064 

394213.59571^6 
394313.5958268 
3944'3. 5959369 
3945l3.59<^0470 

39463.59151571 

3.5962671 
3.5963771 

3 949j3. 5964871 

-  —-3.5965971 

3.596707c 
3.5068169 
3.596926^,, 

3.5970361  3$893.60oo640  I  !  o  ’ 

ao<  .  1 971 46m99&i3.6009729 402  5  3 .604765  9r406ol3 .6085260^ 

—  .  p  ^ 


405113.6075622 

405213.6076694' 

405313.6077766 

405^3.6078837 

405513.6079909 


3986b.6oo5373Eo2i  3.604334^k-056j3.6o8o97c;j: 

39873.6006462  4022  3.6044421  4057 


39883.600755 1  4023I3.60455004058! 

'  ""04059 


3.6082050 

3.6083120! 

3.6084.190 


C  HI  L  I  A  S  4 


Nuifi 

37^1, 

3782 

'3783 

‘3784 

3785 


3786 

3787 

3788 

3789 

3790 

3791 

3792 

13793 

'3794 

3795 

3796 

3797 

3798 

3799 

3800 

38Q1 

3802 

3803 

3804 

3805 


Logarithm, 

3.5776'o57 

3.5777^15 

3.5778353 

3-5779511, 

3.5780559 


mim.  Logarithm,  [Numj  Logarithm. 

38153.5,815084385 1 
3.5817222  3852 
3. 58 1 83  5-p '38  53 
3.58194973854 


3817 

3818 

3819 

3820 


3805 

3807 

3808 

3809 

3810 

3877 

[3812 
13813 
[3814 
815 


3 


3.5781805 
3-5782953 
3.5784100 
3-5785245 
3-5785392 
3.5787538 
3.5788583 
3.5789828 

3-5790973 

3.5792118 _ 

3.579325213,831 

3.57944053832 

3-579555o;3833 

3-579559313834 

3-57978353835 


3821 

3822 

3823 

3824 

3_8m 

3825 

3827 

3828 

3829 
§830 


Niim 

3-585573513886 
3,5855853  3887 
3-58579903888 


-  .  ..3-58591 17I3889 

7^84 3^55  *3  •  5  850244(3  890 
3. 582  i770'385'5'3. 5851 37013891 
3.58229073857  3.5352495I3892 


■  - - ^  —  11,^ 

Logarithm,  i 


3-5895028* 

3-5896145' 

3-5897252 

3.5898379 

3j^8^4^6l 

3-5900512! 

5901728' 


3-5824043’3858|3.5853522r3893'3.5902844! 

3.582517913859  -  -  -  ' 

3.58253 1  4'385o 


3-579897^3835 
3.5800121(3837 
3.580125313838 
3.5802405  3839 
3. 5  803  54713  840 
3.5804688 
3.5805829 
3.5806969 
3.58081 10 
3.5809250 


3-5.82745o'385i 

3.5828585)3852 

3.58297  [■94863 
3.5830854*3864 
3-5831988I3865 


3.5864748^38943.59039591 

3.585  58731389513.5905  0751 

3.5906189 


3.59073041 


f 


3-5833122I3866 

3.5834-255I3857 

3.583538;8|3868 

3-583652113859 

3-5837654I3870 

3^3878513877 

3.583991813872 
3.58410503873 
3.5842181  3874 
3.5843312(3875 


3.5855998(3896 

3.5858i23!3897 
3.5859247l3898}3.59o84i8 
3-5870371  js  899  3  -  5909532 
3.587 1  495:390o!3- 591 0646 

3-5911759! 

3'.  5912873] 


3.5810389 
3-581 1 529 

3-5812668 

3.581 380-7 


3.5814945 3850 


3841 

3842 

3843 

3844 

384513.584896313880 


3.5844443I3876 

3.5845574*3877 

3-584670413878 

3-5847834^879 


38453-585009313881 

3847  3-585.122213882 

3848  3-585235113883 
38493.5853479*388 


3.5872518,3901, 

3. 5873742-3902 

3  -  587485  5  ’3  903!  3 . 5  91 3  98  5 
3-58,75987;3904'3-59i5098 
3^5877jjo]3905i3.59i62io 
3.5878232|39o6'3.,59,i7322' 
3- 5 8793 53  3907'f3. 591 8434 
3  -  5  8  8047  5  3  908^  3  ■  5  9 1 9545] 

3.5881  59513909:3.59206571 

39103.59217681 

391 1  3.5922878! 
3912*3.5923988 
39133-5925098 


3.5882717 


3.5883838 
3,5884958 
3.5886078 
3.588719,813914 
3.5888317 

3.5889436 
3.5890555 
3.5891674 
3.5892792 


3.5854607  3885*3.5893910 


3915 

3915 

3917 

3918 

3915 

392c 


3.5926208 

3.5927318 


3.5928427 

3.5929536 

3.5930644 

^593l753 

3,5932861 


lUtfl 

f" 

/»•>' 


C  H  I  L  I  A  S  5 


N\in\  Ld^arithm.  tNuni*  Logarithm.  Logarithm,  iNumi 

420i|3.tS233 527 4236  3-<52(5p55p|427i  3.6305296  4305 
4202’3.623456o4237  3.<J270585:4272  3.63063 12  4307 
4203(3.623 5 594'4238  3'<J27i 1  o  4273  3.6307329  4308 
i4204’3.6236627'4235' 3-‘5272634;42743-<^3o8345  4309 

3.6273659|4275j3-^3P936i;43io 

‘420613. 6238693! 


142053. 623766o[4240 
1  -i  :  ?rr  i  t  ' 

4241 

4242 

4243 


14207.3.6239725 

'  ^2o8j3.6240757 

4209j3 .624 1 7  89  4244 


3.6274683  4276'3.63 1 0377,43 1 1 
3.627 5706|4277[3.63  i  i 392*43 1 2 

'3.631240814313 
3.6313423*4314 


42  IQ 

42'I  I 


3.624282 1 


Hi) 

4246 

4247 


3.627673014278 

3.627775414279 

5.6278777*4280 


3.6243852 
4212  3.6244883 

4213I3.6245915I4248 

^42 1 43  •624694514^49 

^42 1  5 13.62 47976142 5 o 

42  i-6!3. 6249006  425 1 
42173.62500364252 
^42 183 -62  5  10664253 
*421913-62520954254 
42203 .62  5  3 1 24)42  5  5 

A _  _ _ — . ,  — 

4221  3*6254153 

4222‘3-6255i82 

4223'3-62  562I  I 
4224'3-6257239 

4^5 
4226 


3.62798004281 
3.6280823  4282 
3.628184514283 
3.6282867 
3.6283889 


3.6314438431  5 


3.6258267 


4256 

4257 

4258 

4259 

4260 


_ 3.6259295'426i 

42273.626032214262 

4228 


.ax  XU  3  -  626 1 3  5  o  4— 6  3-*'  — ^  -  j  ^  ^  -  ■■  ^  ^000 

-42293.6262377142643-6298172  42993-633367443343-6368889 

!42303.6263404!4265l3.62^i934300-  " 


3.628491 1 
3.62859334287 
3.62869544288 
3.62879754289 
3.62889964290 

3.62900164291 
3.62910364292 
3.6292057  4293 

3.'6293076  4294 

3.6294096  4295 


3.631-54524316 

3.6316467I4317 

3.63 1 7481 143 1 8 

4284'3-63i8495'4319 

428513-6319508  4420 
4286 


3.6320522  4321 
3.6321  535 '4322 
3.6322548  4323 
3.63235604324 
3.63245734325 


3.62951 1 5  4296 
3.62961 34I42  97 


Logntyithm. 


3.6340740 

3.6341749 

3.6342757 

3.6343765 

3-6344773 

3.6345780 

3.6346788 

3.6347795 

3.6548801 

3.6349808 

3.6350814 
3.6351820 
3.6352826 
3.6353832 
3.6354837, 


3.6355843 

3.6356848 

3..63  5785^ 
3.6358857 
3.6359861 


3.6360865 
3.6361 869 
3.6362872 


3.62971 53 


3.6325585  4326 
3.6326597  4327 
3.6327609  4328 
3.63286204329  3.6363876 
3.6329632  43303.6364879 

433I-3-<^365882 

4332  3.6366884 

4333  3-'53<S'7887 


3.6330643 

3.6331653 


429813-6332(564 


42.31 

4232 

4233  5.6266483 
142343-6267509 

4235!3-6268534 


3.6264430426613.63002084301 

3.6265457426713.63012264302 

426813.63022444303 


3.6334685 


li.15  3-6369891 
3^6335’ 694  43  36  3  •  63  7  08  93 

3.633670443373-6371894 
3.63377134338(3-6372895 


42693.630326243043.6338723 -  — 

42  7  o;3 . 63  04^7  9I43  o  5I3  •*^3397324340^.6374897 ' . 

F  f  2 


433913-6373896 


CHILI  AS  j. 

W  A 


Num  Logarithm, 


+0963.6123599 

+097 


3,6086330 
+062,  3.6087399 

4*^3  3.<^o8B468  +098  3.6125720 
40643.6089537  ' 

4065  3.6090605 

4066  3.6091674 

4067  3.6092742 


N*ujn  Logartthm.  j^^Logaritm,, 

4.131  3.6 1 605  52  41 663^^1^ 


3.61 24660 41 32  3*6^ I  1 603  4^^7  3*619823 5 

3.6I25720j.i  13  a.6l626<xL*Ai<<»X  j  /c,  «/^,__ 


+099 

4100 

4101 


3.6126779 

3.6127839 

3.6128898 


4 1 3 3  3 . 61 626 54^4 168  3.61 99277 

41343.6163705I41693.6200319 


4t35 


4136 

4102  3*6129957  4137 


3*61 64755 1^7^  3 . 6^1 360 
3*61658054171  3.6202402 
3*6166855  4172  3.6203443 


068  3.60938094103  3.613  Id  5  4138  3, 6r67905'4i73l3.6204484 

069|3^094877  4iO4t3.6i32073  4i393.6i68954'4i74!3.6205524 

n-rno  ^  IJ2IJ2  4£40  ^170003 14 1 7  5  3 . 62  q6 5 6 5 


14070:3^60959444105 
4071 13,609701 1  410613.61 34189 
4072  3.60980784107*3:6135247  4142 

4^73|3*6099I44‘4io8  3.6136304414313.6173149*41  v/.z.wyia--. 

40743.610021041093.6137361  4i44'3*6i74i97i4i7olq62i072l 

4075  3*610127641 10  3.61 3841 8  lJa.6T  4,  .  X  - 


4076.'3.6i  02342  41 1 1 13.61 3 94.75 
4°77  3i'6i  03407  411 2  3*6 14053 1 

II  I  ^  -  I  ^ 


467  8 13 . 6  f  0447  2 14 1 1 3  ^ ^ 
40793.610553741 143.6142642 
40^3. 61 06602*41 1  5'3, 61 43698 
4081 13.610766641 1613.614475441  51 

4o82j3.6io873O4ii7>6i45809  4i52 
4083 '3.61 0979441  i  8-3. 6146863 
4o84'3 .6 1 1. 08  5 7*4 1 1 9  3 ,6 1 479 1 8 
|40^  *3.611 1921 141 2  63*6 1 4^972 

4086  3.61 1298441213.61  50026 
I4087  3.61 14646  41  22;3.6i  5 1 080 
ro88  3.61 1 5 1,09412313.61 52133 
f689  3.6 1 1 6 1 7 1  41 24*3.61 53 1 87 
P90  3_^  17,2^  41X513.67  54240 

3.6 1 1 8295  4i'26|3.6i  5 5292 
3*6i  19358  4127  3.6156345 
.093  3*6120417  4128  3.6157397 
.0943.612147^  ,1.1293.6158449 


4145  3.6175245141 80I3.62 1 1 763 

41463.617629314181 13.6212802 

.  4' 47(3*61  77340'4I 8213.62 1 3840 

3.6141,587  4i48|3.6i783874i83'!3.62i4879 

4^  49:3*^^  79434  4 148^3*^21  59^7 
jA  50^3.6180481  4 1 8 5 ^3 .(52 1 69 5 5 ' 

3.61 81 527  41 86  3.621 79p2 


3.6182573  41  875. 62 1 9030 
T-  j-».3*6 1 8361941 8X3.6220067 

4^  543*^^  84^^s{4i  89  3. 622 1 1 04 
lilil  ^.1^5  71 0419013. 6222,1 40 


3.61  §67  5  5j4,i9i  I3.6223 1 77 
3.61 87800  41 92  3.62242  i  3 
3.61 88845  41 93^.6225,249 
3.61 89889  41 9413.6226284 

<M.95 13^2273  20 
41 96!  3. 62283  55 
4197:3*6229390 


3*6191977 

41 62  3 .6 1 9.3 02 1  . 

416313,6194064  419X3.6230424 

41 64j3.6i 95 1 07  41 99j3.623  J459 


.ioo5  a6T27«X  ^  ^‘*->^‘"^"lp*^‘>'5ic>74i993*623J459 

.(tpP5t3;an253s  f3°l3.tfi5ySOl4i<i5b.gl.9tfl';ol4ioo|i.<S2,249: 


_  ^  rimtft. 

>,(5^i3i75of45i6 


4+83^3.651 5;6'8 

448413.65  [6556[45  19 

4520 

4521 

4522 


44^5’ iJ76^ 


44S  )l3.65i8593 
44373.651956! 
44.83'3*6520528 
448  p'3. 65  2 1 49514524 
44jgo'3  6522463  ^25' 
449 1 13-6523  43  04.526 


c  H  n  If  A  s  5. 

LogambfK 


^i\T(\iLogarirh/n. 


3.654  75’ 3  9 

3.6  548501 

3.6549462 
3.6550423 
3.65  51384 

3.6552345 

3.65  53306 


ji};55i  3.6581068 


4552  3.6582023 


4523  3.65.54265 


4492'3.6524397^527 

44.93'3-6525364[4528 


4494‘3-652633i^52 


4553 

4554 

4555 


iKuiff|i,Q^Aa^-^6- 

4585  ^6f4340 
3.661 5287 
3  .66  6234 
3.66 i7i 81 


3.6582976 
3.6583930 

3 . 6  5  848  ^  45  poh  .66 1 8 1 27 


4589 


3'.  66 1 9073 
3'.662ooi  9! 


3-65858374591 

45  57|3. 6586790  4l'92 

-  455813. 65877434593  3-6620964 

3. 65.55226455913. 6588696  i4594;‘3;66i'i  91  o 
3. 65\56 1 854560 13.6589648  459513.662285  5 


.  ‘i 

CO 


3.6y57i45'456i  13.5590601  45  06J3. 6623  8 
3.6558105  4562;3. 6591  553  45v7!3-6624745 

3.65.590544563^3,6592505  4598  3.6625690 

3  .'6'56902 3  ’4  5  64I3 . 6  5  9  3  4  5  6  45  99.3 .662  5  63  4* 
95i3 - 6 5'2 7297  4,5 3 o|3 . 6 5 6098 2  456 5 ]3 . 6 5.9440814600' 3.6627 5 78j 

4531 


.496]3.6  528263 
I J4497 3.6529229 
'44983.6530195 


44993-6531160 

450O13.6532125 

I4501 
'4502 
4503 


4532 


4534 

4535 


3.653  3^090  4536 

3,6  5  340  5-5 1^5  3  7 

3.65350^9 


3.656194-1  456613. 65953594601  3'.6628523i:. 
3.65628994567 
3.65638574568 
'3.656481  54569 
^.656577.3  4570' 


3.65963104602’  3.6629466j. 
3.6597261  4603  3.6630410'' 


3.65667304571: 

3.6567688‘4572 

45383.656-86454573’ 


45043-653  5984  ^539  ^65696904574 

45  o  5 1 3 . 6  5  3  694  8  (45  40  $  65  7  o  5  5  8* 457  5 


5.6598212 

3.6599162' 


46043.663 1 353 
4605: 3. 663  2  2- 96: 


4506 

4507 

4508 

(.'4569 

4510 


451 1 

4512 

4513 


3.66001  i’2'46o6  3-66332  39 
3.66010624607  3.66341-82]- 
3.6602’oi2|46o8'3,663  5i25 
3.6602962  4609  3.6636067 
3.6663941 


4541  316571  5-1 '5  4576 

45423^657247 1' 4577; 


3.65'39839  4543  §.65734474578 


3-.  6  5  37-9 1 4 

3.6638-876 


3.6540802 

3.6541765 


s -65  74383’ 4579 

IV65.753394580 


3.6542728  45‘46;  3.6576294458 1 
3.6543691  45473.657725014582 
3 .6544653  4548 3.6578205 '4583 


45 1 4,3  ‘65456 1 6  45W.65-79 1 .5PII5841 1  -<5^i  2445 '46 1'o  3.6»4548®; 

45 T  5’3 -6546 57845 50  3i65:^i-l  '44-58513. 66'i  3  363'a626>  3-.66i64A6- 


4610  3.6637009 

5^^048604611  3.6637951 
3:66058094612  3.6638893 

3.66o6758'46i  3  3-6639835 
3.6607706461 4  3.664077,6: 
3^66086554615-3.6641 717' 

3 ,66096o'346  1 6  3 .664265  8 
3.661055 1 46 17  3.6643  599 
3.661 14994618  3.6644539 


3.66'!  3  393 -4620  316646^ 


c  H  u  I  A  S  J. 


HwmxLo^mhrn.  iHam^Lo^amkm. 

j.(5375^  — ..—-v^ 


434  ‘ 

4342 

14343 


441  r 


[434^ 

|4347 
|434^  j3  *^3  ?P  5 


43T6B-64I0773 

437713  *<^4 1 1 7^5*441 2 
+37%  •<?4U7  5:814413 

|3.<?4i  3.749441 4 

3.<^4H74I  441  5 


+379 


444<3|3. 547^(5^  j 
4447p ‘<^486(57 1 


|4349l3-<5’3  83894 

|435C>|3«<J3848'93 

1435 13 8  5  891 
4352  3.4385889 

43(53'3-43-87887 
+3*5.4  3*<5388'884 
1435  53-438  9882 

43543. 


3.54157334415 

3.44 1 5724*44 1 7  ^  ^ ^  ^  ^  ^ 

4383[3.44I77  [  5  441 8  3.5452257  4453 

■^■^^°^^^‘^'^^^|8-*4453240  4454 


3’444S37i 

3.5445355  . 

3-4447339f444a3.548 154S 

3.444832314449(3.4482524 

3  544j>307  4450 

3.545029I[445  1 

3.44512744452 


»  - - 

3.5483500 

3.5484575 

3.64855-52 

3.5480527 

3.6487502 


4357  3,-439^878 

4358  3.5392872 


4+^13,-44542  2  3  '445_5^  3^488477! 

4385,3.542o58-5 442 1  j3..545 5205  4455(3. 54^’^^ 

43883.5422555-4423 
+3  9 3.44235554424^3.64581  5 1  44^0 
43953:5^42 464^ ^jJ3.645p 1 33 
43913.6425534442513.64601 14' 4461 

43925. 5425523'4427|3.645 1 095  4462 

4393;3 .442  75 1 2,4428  '3,^462075  4463 


|43f^i-,'3-.43'9^5i  4395|3.5_43.0575-;443 1 
■43423.635^857  |.397;3.543  I  5(^514^32 


3-  44  5  5 1 8  7  44  5  7I3 . 649  042  51 , 

3 . 44  57 1 59  44  5  8(3 . 549 1 40 1  j 

3-449237.5[ 
3.5493  3  49* 

3.5494322I 
3.4495295! 
3.5496259! 

■  3-44972401 
3.44982^1 


3.6465017  4466 

3.54659974467 


,43«:3-«3p884ijj5s4?-ft+33540|4«+3.S4«7S>57«Ss 


a^3_:£3?p^;,|4^Q.|^4W27'55j|^^^ 


4355,3 .540083  714401 13.543  5  5 1 4*443  6 
43  57 , 3 . 640 1832  4462  3 .54365  00*44.3  7 

4358  3.6402825^ 

4359  3.6403820 


liZ? 

43 7  ^  ]  3 .640 5  808 

437213.5405802 

4373  ■ 

437413 


.  f404!3-5438473|4439 

3.64048 1. 4|440  513:643945914440 

44*9  5|3  . 544P44  5  j444 J 

,  ,  ,4407  3 .544,1 43  0*4442^ 

I  4444 


*437511:5409784^3: 


3,545991 5-447,1 

3. 54708  94*4472 

3.547187314473 
3.5472851  4474 

3-5473  8 3  9  447  5 
3.6474808“^;^ 
3.5475785  ^477 
3.5475753  ;j478 
3.5477740  4479 
3, .54787184.080 


3.5499187 
3.55001 5o| 
3.5501132) 

3.5502104 

3.55 03  07  5 


T 


3.5504047 
3.55G50I-8 
3.5505989: 
3-6$o6^6o‘: 
3.5507930 


3.5508901 
3.6  50987 1 1 
3.5  5 1084.1 
3.551,1811 

3.55.i27?o 


c  H  I  L  I  A  S 


5 


47*5  •<577^982 

m 


4755^3.5781 540 
475713.5782452 
475813.5783352 
47593.5784273 
47703.5785184 


477 1 13.5785094 
477213.5787004 
47733-5787914 

4774*3-5788824 

4775’3-5789734 


Num 

4795 

4752I3.57778944797 

4753!3.57788o5  4798 
4754I3.5779718  4799 
47^5!3-<^78o52c  4800 

4801 

4802 

4803 

4804 

4805 

4805 

4807 

4808 

4809 

4810 


Logarithm. 

3.5808792 

3.5809597 

3.5810502 


i^'^lLo^arithm^  Nnm 

3.5840370^^ 
3.58412594857 
3.58421584858 


4831 

4832 

4S33 


3.58  i  1 507  4834  3.5843055  4859 


3.581241^4835 

3.58133174835 
3.5814222*4837 
3.581 5125*4838 


3.6843955 

3.5844853  4871 

3.5845751 4872 

3.58455594^73 


Logarithm, 

3.5871721 

3.5872513 

3.5873505 

3.5874398 

3.5875290 

3.5875181 

3.6877073 

3.5877954 


3.58''(503o'4839  3  .5847555  4874I3.5878855 
3.58169344840  3.5848454  48J75J3.5879745 

3.58178384841 
3.6818742I4842 
3.5819645  4843 


/ 


47753.6790543 

!4777'3.579I552 

477^  3 -<5792451 
;4779;3-^793370 
j478o’3. 5794279 

i 


j478i'3;5795i87 

'4782  3.6795096 
147833.5797004 
47843.5797912 
4785  3.5798819 


47863.5799727 
47873.5800534 
'47883.5801 541 

47893.5802448 

4790  3-<58o3355 


479 1 13. 5804262 

479213 .5805 158 

4793 '3.5806074 
4794*3.5806980 


481 1 

4812 

4813 

4814 

4^5 

4816 

4817 

4818 

4819 

4820 

4821 

4822 

4823 

4824 

4825 


4825 

4827 

4828 

4829 


4795  3.58078854830 


3.6849351  4815^53.58806 
3.5850248  487733.5881  528 
.-,3-585 1 145  4878  3.588241 8 
3. 5820548 4844'3. 58 52041 14879  3.5883308 
3.582145 1*484513. 585293814880:3. 68841 98 

3.68223 544845I3.6853834488 1  3.68850881 
3.68232564847  3. 585473o'4882k.588 597 8* 
3.58241 594848'3. 685 5626^883  3.6885857 

3.s825o«,i4349't4856522l4884 
3 .582  5  963 '48  5  ok -58  5  741 7*48  8  5 

k.585831 3!4885 


3.5831371 

3.6832272 

3.5833173 

3.5834073 

3.6834973 


3,6825865;485i  - 

3.5827755i4852:3.68592o84887 
3.5828558!4853  j3.685oi  03  4888 
3.5829559!4854j3.6850998|4889 

\  fi 


3.6887755! 

3.5888545 


3.583047048 5 5  3.585 1 892  4890 


3.683587s 

3,5836773 

3.6837673 

3.6838572 


4855 

4857 

4858 


3.58527874891 


3.5853681 

I3.6854575 
4859  3.5855469 
4850  3.5855363 


485^3*5857256 

485213.5858149 

4853  3*5859043 
4864  3.6859935  4899 


4892 

4893 

4894 

^95 

4895 

4897 

4898 


3.583  947,r'4855'3. 587002  814900 


3-68895351 

3.68904231 
3.5891312 
3.6892200' 
3.6895089 

3.5893977 

3.68948541 

3.6895752 

3.6896540! 

3.6897527 

3.6898414 

3.58993011 

3.6900188 

3.5901074 

3.5901951! 


4521 

4^22 

4523 

4524 


Logarithm, 

3.5547350 

3*5548299 


Kfum 

4555 
.  -  -  +<5^57 
3.55492394558 


C  H I  L  I  A  S 

> 

Co^arithm.  'Nunii  Logarithm 

3.55801 30  4591I3.5712554 


3.5581052  4592 
3.55819954593 


3*555017545593.55829274594 

j4525'3.555i  T  I7[455o:3.5533 8 5 9 4595 
4525|3. 55^20551455 [  13.608479 [  4695 
'4527:3.5552995  4552  3.558 5723  4597 
4^i8|3.5553933‘4553i3.658555|4598 
4529  3.5554873'4554l3.553758  5  4699 

45^  3.555 581 0  4555 '3.55885  [54700 

,4^3 1 13*55557481455513.5589447  470 i 

14532  3.5557585f4557  3.5590378 4702 

"‘^’3-55913084703 

3*5592239'4704 

3.5693 1594705 


3.5713580 

3.5714505 


J 


|4<33  3 '3  *555852314558 
■4^34,3*5559550^4559 

{"^ll  3*5550497-4570 
'4535  3*555 1 43414571 
'4537  3*5552371  4672 
4538  3*5553307!457 3 
4639  3*555424484574 


4540  3.5555180 

4541 13. 5555 1 1 5 
4542  3. 555705  I 
4543-3*5557987 

4544I3. 5558922 
4545  3.5559857 

4545 


457 


4547 

4648 

4*^49! 

4550 


4651 
4552 

‘45  5  3 

»4<^54 

4555 


3.5570792 

3.5571727 

3.5672551 

3*5573595 

3.5574530 


3*5575453 

3.5575397 

3.5577331 


3.5579197 


4575 

4677 

4678 

4679 

4580 

4581 


3.5J940994705 
3.5595028  4707 
3.55'95958  47o8 
3.55958874709 
3.56978i5'47io 
3.5598745471 1 

3.55996744712 

3.570o5o2'47I3 
3.5701  5304714 

3.5702459*4715 


Nfumj  Logarithm. 

472513.5744937 

4727  3.5745855 

14728  3*574577,5 
472^13.5747593 
47^  3*574^  5j^  I 
473  f  3*5749529; 

+73213*57504471 

+73  3|3  •'^7  5 13551 
.  ..f734  3-<575^283j 

8*57  2097 9 *4735[  3 1^753  200 1 

3*572I903|473'^3.5754i  17^ 

3.572282547373.^5755034 
3*572375047383*5755951 

3.5724573'4739'3.5755857 
3*5725596  47 40 3, £7 57 7^ 

3*57265  1 9  474r'3. 5758700! 

3*5727442;4742  3*57595i  5I 
3*5728355£743>3.675053il 

3*5729287  4744  3.575 1 447I 
3.5730209 ’4745  3.6762362 

3*573 1 1 3  1 147453.6£532^ 

3*5732053'4747s3.6'754i92 

3.573297414748,3.5765105 

3*5733895  4749'^. 5766022 

I  ' 


3*5734817 


3*5735738 


3.5703385;47i6  _ 

4582  3*67043 14471  7|3.5-7355jp 

4583  3.5705242I4718  3.5737579 
3.5705159  4719  3.5738500 
3.6707096 4720  3.6739420 


'47503,6755935 


4584 

4585 

4687 


3.5708023  472 1 
.  3*57089504722 

4588I3. 57098  75*472 


3.6740340 
3*5741260 
3.5742175 

^  r  ■  o'-  •i5-^743099 

4£9ol3*57i  17284725  13.57440 1 8 


J.UU/733I  4585  3,57098754723 

3.5578254458pb,57jo8o2  4724 


475  I ■3*5757850 
475^:3*5758754 
4753  3*5759678 
475+13*5770592 


till 

4756 

4757 

4758 

4759 

4750 


3.5771505 


3.5772418 

3*577333£ 

3.5774244I 

^.6775157 

j.6yj6o69 


I 


C  H  I  L  I  A  S 


Num|£<eg^nfl>ffl.^um'Xc>i<tmfowr 

504a|3.7025i67  507(5|3.7®5S2'i'^,5i  1 1 
504213.7025028  507713.7056072^51 12 

5043  3.70268901507813.7056927  51 13 

5044'3.702775iho793.7057782^5i  14 
5  Q45  i^7_o^^2l5^o'3^_55^^ 

5046  3.7029472l5o8i‘3*7'^5949^ 

,5047  3.7030333kp82.3-7°^'^347 

^o8:ir.7S;o5  ;i; ; ; ;  5;:^  ■  ^ ^ 

505o'3. 703291 4  50^’3^£i9i2 


5116 

5117 


"  Loj^aruh^-  N'mJi'iLoiaruhm.  j 

3.7085059  5  14613.71 14698^ 

3.7085908^51473.71 1,5542! 

3.70867 5 8', 5 1 48  3.71 16385 
3. 7087607' 5149  3. 711-7229. 
3.708845651503.71 18072! 

3.70893056151  3-71 1891  5' 
3.70961  54k  152  3.71 1 9759 


5118  3.7O91003  5  i  53|3.7i2o6oi 


505 1 6-7033'^  5086  3.7063764  5121  3.7093548  51  56|3.7  123129 

5052*3.7034633' 50873.7064617  5122  3.70543 96  51 57j3.7 1 2397 1 

50533.7035493  5088  3.7065471  5123  3.7095244  51583.7124813 

5054*3. 70363525089:3. 7066324  5 1243. 709J091  5 1 59, 3-7125655 

505  J3.70372 1 2  5 090 3^ o67J^  S2£5^^^,^  1112,^71^497 
^0^563  7038071  5091^3. 7068030(5126 3. 709778615161  3.7127339, 

<0<,‘tl389lJ50<)2'3.70is8884  5 1 27'3,7098<S33  5 1 «2 3.71 2S1 80 

o  8;t.?ofpf8l|5093il89737j5.-8,3.7099%p5.83i3-7.2^ 

5059'3.7040647  50943.7070589  51293-7100327  51643.712986^ 

2?'3:l4. 5o?!lS22°2:i±?b_o;3:7iHi2^ 

506 1 13,7042383  5098  3. 707229415  I  3  E  |3-7  I  I  I  "23^^ 

W27l4322;509V3.7073i4«5'32;3.7i0288S,5_  873.7  32385 

g«,SgiUH®2 


50663.70466525101 

5067;3.7047509|5i02 

506813.704836615103 


f  9  « J' — JL-:  , - - - — — 6  - 

3.70765.53  51 3^'3-7io625o|5 171  3'7 1 3 5745 

l3.7077405  5i37V.7i07096  5i72:3.7i36585 

o‘  Q  02  ?'707&6.5  I  3813.7  1 07941  51733.7137425 

oi  :7079^ 07  .  9j3.7. 08788  5 1 74:3.^  .38284 

07?'3;7otSo5o|y  yjpW ki42k7I£?0'  llI2!Hil8iO_4i 

507^^13-7050936  5 1 06  3-708080  js  1 4^|3'7i  1  0476|^  ^ 

’°^l;70sls495lo8  3:7o8i5lj5>43|3;7'. 2.855178  3.7.41SM 

3  70520495  i  .;o83359  5i44b-.7i  1301.0^5179 3-7142459 

o|3‘.70842y  5 1456-711 3854I5 1 80  3.7i4H^S 


5176.3.7139943 

517713-7140782 


5073 


G  e 


C  H  I  L  I  A  $  6. 


/J-pai 

4901 


1 


.15991847 

3.(5991733 


4903  3.159041519 
49043.(5904^5 
4905;  3.159053  90I494G) 


4905 

4907 


3.5907175 
3-.(59o8ii5i 

4908  3.(5909045 
'49093.(5909930 


'1491 013.5910845 
3.591  i5tt9j 

3.5912584 


491 1 
491 


Nuin]  Logarithm,  ■)  Nu  iti 

4935  3,593  37  5'2'4^^ 

’3.593453114972 

3-59355' i'4973 


4937 

4938 

49^39 


<03 


[^arithm.^xxvsfi  Logariiiim. 

3.5954438 
3.595531 1 
3.5955185 


500- 


;,5 935 3 9»!4974  3 .59570 5 8  5 009 

3'5937259‘4975|3.595793I 


491 3I3.591 34^7 

49143.5914352 

4915'3-'^91'5235 


I 


4941 

4942 

4943 

4944 

4945 

4945 

4947 

4948 

4949 

-^50 

49153.59151 19  4951 
4917I3. 5917002  4952 

|49i8j3.59i7885:4953 

491 92.5918758  4954 
492013.59:9551:4955 

4921  3.59205344956 
3.59214154957 
3.5922298  4958 


3.5938:48^4975  3.59588041501 1 
3-5939027;4977!3-595p  >751501 2!3-70>oo:  1 1 
3.59399054978  3.5970549  5013  3-7000977 
3.594078549793-59714-'  50143-7001843 
3 .<594: 5534980,3 •5972293;. 50:  5 '3.7002709 

13-5973 1 5  5‘^'5|3-7003 

4982  3.5974037;50I7!3-70O444t- 

4983  3-5974909^50183-7005307 

3 -597578040:93-70051 72 


•699490 

.599577 
500813.599554 
3.599  75 1 « 

3 -^^8^ 

3.5999244 


—  I 


3.59425414981 
3.59434: 9 
3.5944297 
3.59451744984 
3.5945052  4985 


3.5923180 

3.5924052 


3 .597555  2*5020  3 -7007037 


3 . 5940  92  914  985  3  • 5 97  7  5  2  3-4  02 1  !3  •  7  007902 

3.59478054987  3-6978394  5022'3-70o8757 

3.5948583  4988.|3-5979-^54'5023!3-7009532 
3.594955o4989'3-598oi  3  54024b -701 0496 

3.595b437;499o'3-598:oo54o2  5'3.70i  1 35: 

- <  ,1 —  ■  —  -"■■■  - ^ - ii - - - 


4959 

4960 


3.59258254962 
5.59257074953, 
3.69275884964 
3.6928459  9965 

3.59293504966 
3-5930231.  4967 
3-59311 1 :  4-958 


3.595:3:34991 
3.59521894992 
3.69530554993 
3-6953941  4994 
3.69548:74995 


3.59249444961!  3-695  56924995 


3.593287214970 


3.59555584997 

3-59574434998 

3.59583184999 
3.59591  93 '5  000 


3.69818751502513.7012225 
3.5982745  5027  3-70:3089 
3.5983515  5028  3.7013952 
•>  ^^''<50293. 7014815 

503oj3-70i558o 
13.7016543 


3.5984485 

3.5985355 


3.5985224 

3.5987093 


5031 

5032 


3.598795^7^33 


3.598883 1 


3.5960057  50O1 
3.5950942  5002 
3.5951816  5003 


3-693 1 99:  4959  3.5952690  5004 


3.5989700  ^035 


3.6990569  5035 


3.599r437 

3.6992305 

3.6993173 


3.5953564  5035  3.5994O41 


3.7017406 

3.7018269 


503413.7019132 

3.7019995 


3.7020857 

503713.7021719 

5038  3.7022582 

50393-7023444 

5040*3.702430^ 


C  H  I  L  I  A  S  6. 


«->  -du-xM.»>  -  .4.^ 


-  - ^  —  ^ ^  •-.....  -  ,  — .-  -  ^ 

iNum  Lojtvrithm.,  KnwvLogamhm: 

3,72^.8406  5391  3.73  5^693 

5 . 7 2  892  f  (5  5  3  92  3>7 3 1 7499 
535813.72.90327  5393  3.731^304 
3.7262jSo[5.359  3.729o838  5394  3.7319109 

3.72(53 1  945360  3.7291(548  53.^5  ^13 ^9914 


3.7259933 

3.7260749 

3.7261565 


3  •■7344794 

5427  3.7345598 
1542813. 7346398; 

5429!3.7347'98 

5430  3.7347998, 

5326  3.7^^'ai  2'5 361  3,7292458  539613.7320719  5431  3.7348778 
5327’3.7264827'5362  3.7293268  5397  3~732i  5'24  S432.3.7349598 

5328  3.7265642,5363  3.7294078  5398  3573223.29  5433|3, 73 50397' 
532  9  3.7266457'5364|3.7294888  5399|3.7323I  33:?434;3.73Si  196 
5330*3.72672.72* 5365  3.7295697  5 40Qi5:.73 2^938  5:43_5 ;3473Jj_^S 
(5331  3T72680875366  3.72965,07.540,1  3.7324742|5436j3.73$2794 
|5332'7.726890,i  5.3.67  3,72973 1 6I5.402  3.73255461543.7  3.7353  ?93 
i5333'3.72697i6  5368  3.7298125^5403  3..73263 50. 543 8,3.73 543 92 

533.^4  3.7270531  53.69  3.72989345404  3.73271  53;54393.7355t9i 

5 3 3'5  3 . 727 1 344> 537g  3 12399743 ! 5 4^5. ^ ’73 27957 ,5442 3.73 5 5 989 

:5336  3.’^72 15815371  3-730055 1 15406  3.7i2876o'544i{3.73  5578  ^ 
5330' 3. 7272972  5372  3.7301 360540713. 7329564,5442  3. 73 57 58 5 

.5373  3.7302i68540o’3.7330367,5443;3.7358383 


5338,3.7273786 

5339  3.7274599;5374 


53403.7275413 


5375 


5341  3.727622615376 


3.7302977  5409 
3.7303785'“54IQ 
3.7304593:541 1 


3.733 1  1705444‘3.7359i  81 

3.733 1 973  i5445'3.73  5  9979 


5342;3.7277'^39j5377  3.7305400,5412 
534313.727785215378  3.7306208  5413 
5344’3. 7278664:5379 

5345'3-7279477|538o 


3.7332775;5446,3.736o776 

3.7333S78;5447|,3.736i574i 

3.733438o;5448  3.736237 1 1 

3.730701 5:5414  3.733  5  t82|5449|3.7363t68| 

3.73078235415  3.7335985 154503.7363965 

3.73086^30541613.733678715451  3.7364762 


:3.7309437  5417 

3.73 10244  54!  8 

.731 10515419 


3.73375»»  5452 

3.7338390  5453 


5346:3.7280290  5381 
5  347.3 ,728 1 1 01  5382 
534813.7281 91 4'5  383 
53493.72827265584 
5350 3.72835385385  3.731 1857  54^ 

3'.7284349  5386  3.73 12663  5421  3-734*^794 


3.7339191 

3-7339993 


3.7285161 
3.728597 


5455 


5456 


5387(3.7313470  5422  3.-734M95  5457 

538813.73^4276  54^3 


3.7365558 
3.7366355 

54543-7367151 

3.7367948 


3. 73^587441 
5.7369540! 


3.7342396  5458  3.7370335 


54  3. 72  867845  3  8913,"  73 1  5*^82  5424|3‘7343  197ijtj;|  '/j/,  — 

55  3.7287^9515390  3.731 5888  5425  3-7343997  546o3.737i926 

.  -  — ■  — ^  ^ 

G  g  2  , 


5455  '•737I.J3I 


.ri' 


ii' 


1 


I 


c  H  I  L  I  A  S  (S. 


wim  — ■!  I  ~ 

Ntiin’ 


\)!  Logarithm, 


_ _ _ _ _  _ _  O _ ^  n  ^  kX^  ULlll  fl  fy/// 

5 1 8i  3.71441 3-7^7337^^  5^5  '^^420* 5 2 8(513. 72^7277 

5 1 82. 3.7 1449-74  52 1 7  3.7'!  74208:52 52  3-7203247J5287  3.7232093  ‘ 
5i83  3.7[458i2|52i.83.7I7504i  5253  3,7204074^5288  3.7232914 
5i|43.7'i46'550j52i93.7i75873  52'54'3. 720490! [5289  3.723373(5^ 
<rH<t  I  -^i  5255)3. 7205727!<290 


3 -7 ’ 474-^3  5 22(5^ 3.7; 7-^705  525^)3. 7205727j5290 

;5t  80  3.7 148  425^  5,22 1.3-7 177537;52  5(5 
51873 .7  [  49.1(52  5  222  3 •  7-1 7 8 3<59  52  5 7’ 

V«!!3.7iso30o!  lij  '  = 


3.7234557 


3.72055545291  3-7235378 
3.7207380,5292  3.7235-198 

3  .  '7  7  1  r'l  o  h)  o  ->  O  -Tr^  r  ^ 


3 .7 1  5 25  ‘  ok 2 25  3.72  8  i-594|5 25 1  3 -72 1 0583  5 2 9(5|3.723 9480] 
3 .7  (  5334715227  3-^7 1 8252 5 k 252  3.72 1  I'5o8  529713.7240300] 
,■  -  -':3-72  54' 8345228  3.7 ' 83356  i5 253'3.72 1 2334  5298  3.7241 1 20I 
5 '94|3-7''-  550'95249 3.7'84i85k2543.7,2i3  159  5299  3.724i-'939 
V7r55855j523d,3.7i850i7  ^5  372i'984  53g?  ^ 

3-7 ' 85847:5255 
3.71 8(5577  '5257 


3.71  55591  5231'. 

,  .  .,3-7257527  5232^ 

5 1'98|3.7 1 5835315233 

p-i  3  -  7 1  ^  98]  5233 


15201 

I 


3.7187507 

3.7a88,337f5259 


3 . 7 ' 500 3 3  ^ 3J|^i_89 ; 5i^^2 1 8 1 o5’ 5 3 05 


3.7 1 50859  5235  3-7^8999515271  3.7218930  5305  3.7247672 


3.72140^^  5301 
3.7215533  5302 
3.72i5458;5303 

3.721  7282;53D4 


3.71 5170315237  3.71 90825. 5272  3.7219754  5307  3.7243491 
^■72  52  53  8;  5238  3.7  1  91-55  5^273  3.7220578  5  308I3. 7249309 

3.7153375  52.3913.71  92484  52743.722  140  I. 5  309  3.7250127 

3.7154207  5240  3-7 1 9331 3.1527  5*3 -722222  5k  3 1  O'  3.7250045 


3-7243578 

3.7244397 

3.7245215 

3.7245035 

3.7246854 


1203 

(^20^ 

5205 

,  52(35  3.7  165042  52.41  3.7194142  52753.7223(348  53  I'i- 3.72  5  I  763 

r52®7(3.7i55875  5242I3.7194970  5277'3.72238’7i|53i2  3.'^252s8i 

P©8^3.7 1 557 1 0,5243  3.7 1 957995278:3.7224594-531 3  3.7253  3-98 

.5209^3.7  r57544:5244|3.7 1 95627152793.722  55 !  7k  3 1 4.3  ,-72  542 1 5 

^ ^83775245  3.7 1^745 5  5280 9  34 15  3.725  5033, 
15211  ;3.7 1 592 1 1  j5245’3.7 198283  5 28  ik .722,7 1 52  531^ 

^521  3.71702445247.3.71 991 1 115282.3.7227984; 53 1 7  3;72  55557 

h2i3  3'7i7G877’52483.7i99938  5283‘3.72288c5i53i8.3..7257483 
J52i43.7i7i7io  5249'3.7200756  52843.7229528|53{  91:3.7258300 
5  a-7 1 7.2  543  ^5  2  :5537720i  5  93l5_2  8  5  ’3^72  304  5  o'  5  3  2  0^3 . 02  5  9 1 1  ^ 


\ 

«? 
•f 


C  H  I  L  I  A  S  6. 


[N  a  ml  Logarithm. 
[560  ['3.7482656 

5602  3.7483431 


,gian  I  . 7"  . .  **"  '  X  rSf.-iB.’J'T; 

1.  'HwvCLLofTdrithnt.  NinriY^o^^ruh/n.  iNum 


5636 


3.7509709 
5637  3.751048c 


■5603  3.7484206  5838  3. 751  125  ! 

560J3.748498  I  5839  3.751^-0^' 
15605 


5606  3.7486531  |564M3'7S  ^  358 

5607  3.7487 30615642  3-75  >433' 


'167’.  3.7536596  57O6  3-7563328 

5672  3-7537362  5707  13.7564079 

5673  3-7538128  5708  3.7564840 

'  3-75388931570913.7565600' 


3’. 748  5 75 6  5 640  3 .7  5 1£7.?1  517J  3375  3_96 5_9  5 7  L°  3-75663 6 1 

- -  - - !  I  *  ^  >  P-I  r>  t 


5677 


5676  3.754042415712  5.7567122 

3.7541  18915712  3.7567882 

■  3,7568642 


'5608  3.7488080  5643  3.75 1  5  20015678  3-7542954i57i  2  ^  ..  .  > 

5609  3.7488854  56443-751  5,870  567913-7542719  5714  3.756940-|-  . 

46103.7489629  5645  3^X5 2_^^i5l8o|3_:75j^^  117 2  5 

i56nl^-^0403  5M3-75I7409  568!|3-7544248|57i6|3.75709^2| 

^6i2l3.749if77k647  3.75i8,i78  5682;3.75450i2  57i7l3./>7i68j 

361 3*3  749i95o'5648|3-75i893^7  5683i3-7545-777  57i8  3.757244i 
£r;.?4wl4H^75.'97.s:5«8+3.754634.i^7.S3.7>7320,| 

?6i  5  3 .7493498  56^  ^JJ^4l4i56^|3:7547305|5720  3^^39_  . 

56163.7494271I5651  3-752i253;5686!3-7548o69'j572i  3.75747i9f 

56.1 7I3  - 749 5 04415 6  5 213 - 7  5 2 2 022 ; 5 68 7  , 

,15618  3.7495827  5653  3.75227905688^. 

9  3.7496590  565413.7523558, 5689;: 


3.7548832157223.7575479 
3.754959615723  B'.7576237l 

5., 13.7550359157243.75769961 

62, oj3. '7497363'  565  5I3. '7 5 2432615690. 33755.2_i  ^ |5725  ^_177751 1 

k62i  3^49^236  5'656  3. 752S094'569i;3'75S'2886!57263. 75785135 

^5622  3’74989o8  5657i3.7525862;5692  3.75 52649j5727  3.75^ 

<622  3  '7AOQ681H658  3.7526629  <693|3.755342-!5728. 3. 75  3_i 

<Si  ;7to?45  6  9t7  27397-5694  3.7554275  5729b^ 

^6T6  Tn^'^991  5^'^’^3.7528932;5696  3.7555700  573^^ 

^627  3.7502769  •^661i-lV-9^99.^6sn  J,  7;;838i 

[56293.7504322  56643.7531232  5699b.7557987j5734  3.75^.+)J7j 

5630  3.7505084,5665  3:751i.^;i7£0_^~, - - 

|5«3>  3275°58S5U«4753^«j570l  3-75595>°,573^b^ 


,.755874915735 


3.7585334 


I N 11  iTij  LogarUbm . ' 
.;54<^|3T7'3727.22 

!54'52  3.7373517 
^54(53  3.7374312 
:'54'^43-7375i07 


'Jlim'  Logarithm..  Nu;n  Logarithi^]sii\{\-i ~Logarithmf 


)49o 


|‘54'^3i3-7  3759^-^j555>o|3-74Q3^^7 
1 5 4oyi  3 .7  3 16696]  5  5  o  I  is  .74044 1 6 

I-  ' '  -  f  1  ^ 


3. 74004(57  553  1  3'74i^<^37j5S<^^ 3-7455432 
)497|3-74<3' 25715532  3-742^822  55<57  3-745<52i2 
549^ i3-7402047|5  5 3 3 |3-74298G'7j 5  5^8  3 -745(5992, 

5  5^9  3-745  7772-; 

55703-745^552 

'  '  ■  ^  '  II I  «  ---— -  -  r 


5499I3-7402837  553413-7430392 
'  '  , 553513-7431 17^ 

- -  - -  '  ,  .11,  — ^  ■■fc,  ■■ 


5536 


3-743 1 99i|5 57 1  3.7459332^ 
|■54573.737749I|5502.i3.74052o5  5  537  3•743i745|5  572  3•74'^OIIr 
54'58  3-7378285j5503'3. 740599515538  3.74335304573  3.74(50890 
5.. 7  4700795504.4.74.05784.0  53  9  3-7.1-343  I4-‘5  574.  3.74.5i570 


7'4'^9  3 


♦  /  I  J  J  *  1  T*  J  i  \  ^  J  MJ  1  I  3  mJ  I  >✓  W 

-7379079'l5043t7408784  5539  3-74343i4i55743-748i«)70 
^5.470  3. 737 9873:5 505 .3. 7407573  5540^3-743  5 098. 5j_7j  3.7452449 

1547 1  3. 738o557'5 505.3.7408352  5  54i'j3'-743  5-88t|5575 3.7453228 
(54)23.73-8 1451155073.74091  5 1  5  542|3-743^><^^5;5 577  3-74^4005 


^5472  3. 7331451.5507  3.74091  51  5  54213-7430005(55773.7464005 

'5473'3-7382254  55o8  3.7409939  554313.7437449155783-74^4785 

:1474'3-7383048,5509  3.74[G728  5544  3-7438232  55793.7465-554 
'1475  3-7383841  55 ‘03-741151^ ;5 545:3-74390?  5j^8o'3-74<^<^342 

547«^,3-7384'334X^"i8-74i2304'5545i3-J439799  5l8r3-7467i20 

5477  3-7385427155123-7413092  5 547j3-7440582^558f  3.7497898 

[5478  3-738<S22o'55 1 3  3.7413880  5 548:3-7442 3(35;5583'3.7468575® 

1547913-7387013  5 5Hi3-74?4^^8  5549 3-7442i47!55843-74^9454 

i  54803-73  87_8^  55 1_5 ,3-7425455 155503-74429305585^3-7470232 ' 

1548 1 |3-7388598k 5 1 5I3.7415243  5551  3-744371 2  5 5853.747 1 009 

^4.82  3.7389390  55 17,3-742 7030  5552  3.7444495!5587j3. 7471787 
73901825518,3.7417817  55537.7445277[5588|3. 7472564 
5  5 1 9j3-742  8504'  5  5  54*3.7446o59'5  589  3.747334,1  * 

r.  ^  ^ 3^  744584  I  5  5  90*3. 7474 1  I  8 


|‘54843-7390974 

'548513.7391755' 


548513.7392558^ 

548713-7393350 

5488  3.7394242 

3.73^4932 


5489 

■54^ 

5491 

5492 

5493 

5494 


3.7395514 

3.739730? 


3.7398886 


11?°;  '  -?l£i  nil 

5 52 1 ’3.7420177  5555 
5522:3.7420954 


5557 


5559 
5  560 


3.7447522  5591:3.7474895 

. .  . .  ,3-7448404  559213-74752^72 

5523,3.7421750  5558|3-7449i85|5593|3;7476448 

3.74499(57155943.747:7225 
3-7450748!  5595I3 .7478001 


552413.74225-37 

5525{3-7423323 
552613.74241095551 
55273-7424895  5 5<’2i 
5528  3.7425680  5553|'3.745309i 

5529,3-742<5466 


t 

5  5 64  3 .74 5 3 87 1  5  5-99j3 . 748 1 1  o 5 1 


3-7451529,559613.7478778 

3.7452310  55P7I3. 7 479553 

■3 .745  3091:55  psjs  .748  03  29 


5495  3-7399677  53  3oh.-74.272 5 1  5 5 6 5)3 . 7 4 $ 46 5 2 ] 5 60D»3:. 7 48188c 


588 1 U. 76945 


58S2 

(^884  3.7695727 


3.75952.5- 

3.7^9598 


5885 


3.7597455 


C  H  I  L  I  A  S  7. 

'^lui'n  Lomrjthm.  Numl  Lo^arith^ii'.  iNum  Loiat  ith./i.  ' 
S9i5  3.7720282|595i|5.7745S99i5985|3-777i3f57 


5pi7  3.772  ioi5,59,5i|3-774^<529'598733.7772095 


5.918  3.772i750^5953[i-7747359j5988B. 77728 1 81 
)9I9'3-772.2483|5954 
;920  3;7723217'5955 


5885  3.7598203 

5887l3;7598940 


i92i  3-772395'f  15956 


59223.77245845957 


15888:3.7599^78' 5923  3-7725417,5958  3.775  I035;599>i3.7776443i 

V  [s-8§9'3.77004i6'5924  3.7725i50  595'>>  3-775  i734  599413‘7777i67* 


7773543 


3.7748088 
3.774881 8 

3-7749547. 5  99 1 13-7774993! 

3.7750270(599213.7775718: 

els' 


.  '5890  3.7701 1  5_3  >925  37725884  5950)3-7752463.5995 13.7777892 
■*'  5-891" ^9^  3-77'275i5  595.i!3-7753i9!j5:995-3.77?85i6 
58^2  3.7702527  5927  3-7728349  S952|3. 7713920, 59978.7779340 
5893'3'.-7703354'5'928  3.7729082  5955!3-7754548j5998  3-7780055 
•^■|589V3-7704iof  5929  3-77298i4  5^6413.7755375559993.7780789 
■5895  3,7-704838l593O  377305j7l5955'377  56i04!5ooQ  3-778i  5  >  3‘ 
5896 3.7705 57 5 '5 93 1  3.773 1279  5955,3.7755832^5001 3.7782231 
■5897^.7705311  5932'3.7732oii  5957|3.775755o,5oo2  3.778295 

f  5898  3.7707048  5933’, 3.7732743  59583.775828816003  3.7783583 
i  58993.7707784593413.773347 5|5959  3.77590i5:60043.7,784407 

I'  k 000.3. 7708 5 20^5 93 5.3-7734207] 5 970i3.77 5 9743|5oo5  3.7785  ^  30' 

’  ^(^!3T77‘^2^,5935  3.7734939|597I-  3.775047i;6oo5  3.7785853 
59023.7709992  59373.'7735<^70  5972'3.?75i  i 98,6007  3-7785576 


I’l 

'  /'f' 

tv 


> 

I 

Mi 


'i'l  ‘ 


55)03-3.771  0728  5938  3.7736402 

59043.771  1453159393.7737^33 
5905  3. 77121995 940. 3* 7'7 3 7 8 64  597 


5973 

5974 


3.7761925  5oo8  3.7787299 
3.7762552  5009  3.7788022- 
3.7763379,5010  3.7788745! 

i^o53.77i2934'594l3-773^596j5979{3-7754i’o5,60i  i  3.7789457 

5907:3.7*71  357o;5942‘3.T7-3?325  5907|3..7754833,6oi2>7790I9C 

■/J59o8.3.77f4405|5943!3.7740^57  5978[3-77555596oi3  3.77909i2- 

l59O9’3.77i5r4O5944  3-7740788  5979:3.77662-8<550i43.779i634 
591  o'^ .77 1 587515 945i^742ll9  5980  3^7^012  ^792356 

[3 . 7742  2495  98 1  3  •77<^7  7  38  60 1  <5  3 . 7  7  93  O7  8 

'  ■'  3,77684645017  3.7793800 


5911  3.'77i6,5iq 

559123-' 


'•59133.7718079;  5948  3.7743710,598,43-77691905018  3.7794522 

S9iJ3.77i88i3;5949i3.7744440  5984l3.77699'65oi93.7791243 

■  j^5L-77iO<;2'7h9«>oh.7745i70  5985*3.7770642  6020 3-7795965 


I 


CHILIAS  i5. 


|:57?L7i7v875'”  I J-  ,. 


j574^j5-7590.')3i 
[57+3  3.7591388 
57+4  3.7592, 1++ 
5  7+5 13. 7  5  92  900 


'Numi 


577^13. 78i(5272j58i  584':j3.7668588f 

V 77 :h7'^ 1 2  fj.764.^2  ^6  sS^^7  3’7<^'5p2oii 
5778h;75i7775  5-813  '  '  "  "  -  ^ 


5779i3.7'^i8527'5,8i4 
_ _ _ >780j3. 7(519278  58(5 

574^:3.7593^5^'  578i|3.762oo3,o‘58i6 


3 .7644003  j  5  646  3 . 7670074! 

3.7644750  58493.7,67081 5I 

3  7845497 ! 5 850 3.76715 5 pj • 
3.7646244  5851  3.7672307] 


Jnbs. 75989+4 

^754  37599'^99[ 
[5755  3.7600453' 


5788  3,752'5285;5823  3.7651468  58583.7677494! 
,-57893.7526035  5-8247.70'322i4:585..9i757823;i 

;p?S|^ifZ^58^|3j7f  52W  586013^28976' 

3.7<^7P7I7 


- - -  —  —  i- — : ^  J*  /  ^  )  y 

575«  3.7«o,2oS,57s,3.7Sa75^6,j8-,« 

|57,p.7«0l952  5.792  3.7<28286  5827'3.7S54^jO58«.i 

!57)8  3.75027-17  5793  3.752po35|58j8;j,,^(, 

te^S^'^?^'^-''’’^+^-^''-’^®5  58293.7«5594i  385-4 

i37«?32f2+?23-5793p^7^om'5.830-3.75, 5585' 585,3.75825801 

57St3jo-n2i  13-75 3755 -7855  iT^SF-Tl ' 

15753,3.7505485  5793  3. 7532782'.;833|3.76;8920  ,858 1.7.5S4001 

34750799J  58oo3^5^to'5ji^|^^5^^o9  ,870 s.+sLsl 

74615801  3.763  5^29^58363. .7661  I  53!  ^87  1 


t57767!3.760950D  5802 
15768-3.7610253 

15769,3.761  /  005 
3.761 1758 


7  5770' 

15771 

5772: 


3.76 25 1  T 

3.7613263 
5773  3.7614016 
57741 3.7614768 


5803 

5804] 

5^05 

5806 
580’ 


^122l!i-.7^il,52oJ.58.  olr.76L  .67  .8;: 


3 .763  5 7 77; 5  83 7  3 . 766 1 897: 5 872 
3.7^36526^5838  3.766264215,873- 
3.7657274:5839  3.7663385,5874' 


Sj?  63^82215  840 

3.76387701^41 
3.76395 


.5808  3.7649266  5843 

V./ 


58093.7641014: 


58443. 


3.76641  28*15875 


3.7687121 


3.76893391 
_ _ 3.76900791 

3. 76648721 5  876  3.7690818 
3.7665616  58773.7691 557 

3.7666355^5878)3.7692296 


'  J  3 / 05)22^0  . 

•7^^7102  587913.7693035 
3.7^^78451 5  880-3.760^77^* 


I 


C  H  I  L  1  A.  S 


Nut  Los^aritbm.  ’|Nnni|i-o^4>vV/^A'*.  Nunij/-.o^^<?nV^7f/.  j^^ai 

.6442  ,  ^  ,  , , ,  ,^  ^ ^ 

6443  3. 8oc;o88i|6478|3. 81 14409(5513  3.^13781 116548 


-  v>  ■ .  i-  -  I  ^ .  -  Ui 

3 .80895 -’ 3  / ^js 1 1  ^o(>^  6  5  1 1  |3,.8  1 3 6 47 7 p 54' 

3  •  51 05 477  ( 3  •  8 1 1  3  7  3  9  <5  5 1  i,  3  -  8 13  7 1 44  5  5  47 


6446 


<5447j3.8o93  5778482- 


Logarithm. 

,.8i  5978O: 
j. 816042  3! 

-  ^  I  . ,  ^  -/---.«j.,—  3.8i6io87l- 

3 . 8 09 1 5  5  5  6479I3 . 8 1 1 5 080  6 5 1 4  3 . 8 1 3 847 8  6 5 49  3 . 8 1 6 1 75 o 

3.8o92229’648o-3.8 1 1_57 5^ ‘J  ^ ^ ^ IS  <^24 1 3 

3.809290316481  3.81 164206516  3.813981 1  6551  3.81^0^ 


3-8ii  7090  6  51 73.81  40477|6  55  2|3 .8 1 6373  9 
644813.80942506483  3,81 177606518  3.8141 1446553  3.8164402 
^449;3'8o94924!6484  3.811 8430  6  5193.814181 0  65  54  3.81.65064 
<^45Qi3»8o95 59716485  3.81  i9ioo'6  520 3.8142476 6555 13. 8 165726 
645 1 13 . 8096270  6486  3 . 8 179769  6 5213. 8143 1 42  ?f5'6!3 . 8 1 66389 
i6452'3. 8096944 6487  3.81204391,6522  3-8 14380816557:3. 8167652 
•<^453:’3-8o976i 716488  3.8121 1 08  65-23  3.8i44474;'6558l3.8i677i4 
(5454*3. 8o9829o;6489  .3.81 21 778‘6524!3''.8 145 140*65 59*3.8168376' 
645 53. 809896216490  3.8122447  6525  3.8145805.65603.8 169038 

^  .  o  .  "  .7i|656i|3. 8169700 

36!6562|3.8i70362 


6456'3. 8099635  <5491  3.8123 1 16;6526|3.8i4647  r656i  |3.8i69700 
64 5 7 '3. 81 00308*6492  3.8i23785'6527?3.8i47t36’6562|3.8i70362 
6458  3.8 1 00980-6493  3.81 24454|6528j3.8i478oi  :6563,3.8.i7i024 


3-OI0232S  6495  3.61 2 5792j^30j3-o  1491 32  05653.6 1 72347 
646 1  Is . 8 1 02997 16496  3 •  81 26460,6 5 3 1  jS •  8 1 49797i!6 566*3. 8 1 7 3 o^ 
6462I3.8103670.6497  3.8i27[29|6532!3.8i50462;6567  3.8i73670 
6463*3.8104342  6498  3.8127797  6533  3-8151  i27;6568  3.81 74331 
6464I3.810501 3,!6499j3.8i28465:6534j3-.8i  5i79i!6569]3.gt7^.993 
646 5 05685  6500:3.81 29 1 34*^3 5 |3.8i  52456  657o|g28t75654 


6466  3.8106357  650113.8129802^653613.81  531  20| 

6467  3-8 1 0702916502  3. 81 3O470  6537j'3-8 1 5.3785 
tf4i58  3-8 1 07700^6 503  3. 8131  i38|6538|3. 81 54449 

6469  3.81 08371. |(5504  3.-8i3i8o56.539  3.81 551 13 

6470  3 . 8009043 '650  53 . 8 1.3  2473^^540  3  -  8j  5  577 

61471  3-8i  0971416506  3.8133141:6541  3.-81 56441 
6472  3-8 1 1038516507  3‘.8 1 33808^6542  3.81 57105 


6571  3.817631 5 

6572  3.8176976 
*^573  3-8177636 
65743.8178297 

7  6575  3.8178958' 


6473  3-81 1 10566508  3.8134475  6543  3-81  577<jp 
6474|3-8i  1 1727  6509 3-8i3SI43.!<5544  3-8 i  58433 


6576  3.8179618 
*^577  3-81862781 

6578  3.4 1 80939 

6579  3.8181599 


^  ^  I  ^  I  ^  -  J  j  J-V-T  V  J  ^  ‘ 

647513-81 123986510  3. 8.I358I06545I3. 81 59096  65803.8182259 

^  Hh2  ~ 


i 


C  H  I  L  I  A  S  7. 


|Nurn|Lo/4r;fW.  iN aimLo^arith/n,'  Nam  Logarithm, 

1  r  Q  r  ^  ^  ^  xT  iC  .  ^  ^  Q  1  ^ '  O  1  - 


.799478415337 

3-795>5473 

3.7995162 

13.7996851 


30.1 

-|650^ 

;  6304 

'^306[3. 7997540 

<^307  3*7998228 

6308  3.7998917 

6309  3.7999505 
63 1 03. 8000294 

■  p3i'ii3. 800098  2 


3. 7994095|5335[3.8oi8i  526371  3.8042076164053.8055869 

J.80427  5  8  <54073. 8055.547; 

3 . 8043  43  9  j6  4o8'3 . 8  05722  51 
3.8044121164093.8057903! 
3  8 0448 02 *64 10 3. 8 05{?5 8 O' 

3.802 ( 578:6375 3.8o45483f64i  i 


3.80188376372 

3.8o[9'522;6373 
3.oo202o8'5374 
3.8020893I5375 


123.8001-570 


3.8o2226'2j5377 

3.8022947I5378 

3.8023632*6379 


3.80243  {515380  3,8048207  641  5 


3,8045164*541  2 
3.8045845*641  3 
3.8047525I54T4 


3.8048887  6416 

3,8049558  6417 
3.8050248  6418 


3.80250016381 
-  ...  ,  ...  ,  3.8025585*5382 

;  163133.80023-58534813.8025359*5383 

■  63 143. 8003045  5349 3. 8o27053i5384  3. 8050929641 9 :>.ov.^/4074 

63 1  5  3-8o$3734!^3  50j3-8o27737;(^3g5  *13.805 1^*6420 3 .80753 50 

|63i-6:3.8oo442i  535 1*  ^  ' 

63 1  7'3.8oo5  1 09  6357 


3.8069258: 

3.8069935! 

3,8070512* 

3.8071290 

3.8071967 


3.8072543 

3.8073320^ 

3,8073997 

3.8074674 


6318  3,8005795 6353 


63 1 93.800548463  543. 8030472I6389 
3-8oo7t7i  6355:3.8031 1566390 


{632113.8007858  53  55*3.803 1 83915391 
6322j3.8oo8545  63  5713,8032522  5392 
^3^3  3 •  800923  2  53  5  8'3 . 803  3 205  63 93 


3.802842116385  3.80522896421 

3.8052969*6422 

3.8o53649i6423 

3.805432,96424 
3.8055009:6425 


3.802910516387 
3.802978916388 


(63^*3*8009919^3  593.803388816394 

632513. 8010605  6360 3,803457 1 |6395 

6326  3.801 1292  636  J''  .'^^777 

6327  3.801 1978  6362 
^32.8|3.8oi2655  6363 


3.8013351  6364 
3.8014637.6365 


3,803  5254J6396 

3.803593716397 

3.803661916398 
3.8037302I5399 


3.80379846400 


^ - - - -  - - - _ 

3  •  80 1 4723  63  66  3 .803  86661640 1 

3  .Sen  3  409  6367!  3. 803  9348  6402 
3.8016095  6368  3.8O40031  6403 
3.801 6781  636,9  3 .80407 1 2  6404 
:3.8oi  7466l637ol3^04^^|6^^ 


3.80556886426 

3-805(5368^(5427 

3;8o57047|6'428 

3.8057726  6429 
3.80584056430 


3.8059085 
3.8059763 
3.8060442 
3.8061 I2I 
3,8061800* 


3.8062478 

3.80631  57 


6431 


,6432 

6433 

6434 

6435 


6436 
_  ,,  6437 

3.8063835  6438 

3.8064513  6439I3.8088184 

3.8065191  ^440*3.8088859 


3.8076027 

3.8076703 

3.8077379 

.3.8078055 

3.8078731 

3.8079407 
3.8080083 
3.8080759 
3,8081434 
3.8082  II© 


3.8082785 
3.8083460 
3.8084136 
3.808481 1 
3.8085485 


3.8086160 

3.8086835 

3.8087510 


C  H  I  L  I  A  S  7- 

jNum  Log/^mfew.  >^Nmn"Logarifh>>i^ 

fc2li3ll2^339<5756'3r82958 96  679i|3-83i9337  6^i'J  3.8341^63 
(5722'3.827498s9757i3-8297539p792  3-83 1 9977,6827  3.834^299 

6^2^U  827<:53i;6'?S3'3-82.98i826793  3-8320<5i'5;6828  3.834^935 
67^itfc7yVtf759:3.82988l+«79+3.832.Ms;«82,3.8343S7. 

6725't8276923'6760  3.829_94^7l679l'3ASiL^^5jl83_0  3^4i^ 

'^.•3'X77W<57<^il3.8300i09;679!^  3.8322534;683 1  3.8344843 

;67273'.8-2782i4'<^75^’3.8300752p797>3.8323i73^68323,834W 
W728  3.827886o'5763  3.83003949798  3-8323812,6833  3-834^1  H 

*67'’  93. 8279505I6764  3.8302036:6799  3.832445068343.8346750 

Id?;?  182^^5 1  3,8_3473^ 

'^3  1  3.8280796:6766  3.8303328  6801  3.8325728  6836  3.8348021 
*67  22  3.8281441167673.8303962  6802  3.8326366.6837  3.8348<^5<^i  , 

id7r?'3.8282086|6768'3.8304603  680313.8327005 ,6838  3-8349291 1 

£  t  :^83l7i?77?t33°l3S,l84^33_838.Ko^ 

- ^d777;iT356528;68o6!3.83289i9g^^^^ 


S?t£84665*6??2!3'.83?7i69'<58o7i3.8329558<5842  3-835i83x 

tef/3  878^955^7743.8308457  880,-3.8330834  443j3» 
^674-0  3.8286599^7_S,3-^3_^oj)^  68^0 3_^3_3J^472P^45  3-  353735 
iIt  Ti Qt 4 -  6776,3.8309734 *58 1 1  3.83321 05 


3.833210968463.8354389 


girsgpiiiS^ 

i^46W82904<^3U8i|3.83i2937^i6|3.833529^|g5ilj3. 

Il/Cn4.7  2  8'> 01 107  6782-3.831 3578  6817  3.833595  3j‘5852|3.  j5  74^ 

'SSh  829i75ik783‘3.83i.f2i8  68i8  3.833<^57op853  3.83580O7l 

'^51  3-8293<58i  6786  3.83i<^i39|682i 

6753  3.8294967  J70»  3-03 1 /J  1  4  834.03  9o6859  3.83<526o8 


r 


3 


.820595  5W5 1 13. 82288(596585  3,.  82  5 1664 

Q  ->  ^-^vC/C  r  «  3.</<  C'  T  9  O")  r»  C*  •>  ->  2  .  R  ”)  C  'J  2  T  O 


C  H  I  L  I  A  S  7. 

•i?u : n '^Lo^ithnt .  |Niiai '  ~LogArithm .  |Ni  ii ni'  Logarlthin^  11  m  Logarithm. 
j558i,3.8i82yi9.'65i6 

155823. 8i83579;55r7 
■5 5  8 3  3: 8 1 8.4.2 3  9'55  i  8 
5  5  84  3 . 8 1 848  98'55 1 9 
'6585  3.8[855‘^8|6520 
15585  3,8i852[7'552i 
16587.3.8 1 858  75/|562  2 


!5  5  8  813 . 8 1 8  7  5  3  5^552  3 
558913.8 1 881 95'.5524 
65  90-3.81 888  54[552  5 


3.8209236 
,.8209892 
3.8210548 
3.821  I20j 
3.821  1859 


Q 


[89513 


3.8190831 


5525  3.8212514 

5527  3.821 3 170 

5528  3.8213825 


3.820555  []5552|3.82'2952.2j5587  3-82523i^. 
3. 8207268|5553'3. 82301 75:5588  3.8252953 
3. 820792  4I55  54!3. 822083815589  3*82  53812 
.  8  208  5  80  55  5  5  3 . 82  3 1 48  [  15590  3.8254251 
555513.82321 331559113.8254910 

5557|3.8232785j5692j3.825555.9 
555813.8233438  559313.8255208 
s55  593.8234090  5594  3. 82  568  57 
55503 , 82 3 4742  559 5 [3.8257 5 05 

3.8235394*9596 

3.823504615597 


555 1 

5552 

5553 


3.823559815598 


55943.8 191489^529  3.82 i448o'55543.82373 50  5599  3.8260100 
559513.8 1 92 1 4815530 3.821  51  35[6555|3. 823800216700  3.8260748 

5595l3.8i'^8o5|553i  3.82  r  579o!5555  3.82386531570; 


3.82581  54 
.8258803 
3.8259451 


_ _ _ _  . - .  3-8251396 

5597|3.8[9345555324.82i6445';5557  3.82393055702  3.8262044 
5598  3.81941235533  3. 82 1 7100 ■5558:3. 823995515703  3.8202692 
!5599  5.8i9478i|5534  3.82 1775  5 15659'3. 8240607 *5704  3.8263340 
55003.8195439*5535  3. 822^09165703. 8241 2 58|67Q5  3.8263988 

65oi!3. 81 9609715535 3.821906415571  3.8241 9095705  3.8264635 
56o2  3.8  [95755I5537  3.821971 8j5572  3. 8242 560 '5707  3.8255283 
5503  3.8 1,9741 3  5538'3.8220372|557313.82432 1 1  [6708  3.8265932 
5504 7.ffii.g:8o7 ip539 3.822 iQ27i5574|3.8243852;57Q9  3.8255578' 
65o'^3'.B)t9^728|6540  3.8'22i58  i  5575|3.8‘2445  13  '571 0  3. 826722 5 


55063.8199385  6641  3.8222335i6575i3-.^8245i53  671 1  3.8267872 

3.8258519 

5609|3.820I358  66442.8224296;5679[3.8247i  1467 1413.8259813 

66 1 0^3 ■  82 02 o 1, 5  654j  3 . 82 2 49 5 o!558 o‘3 . 8247 755  57 1  5 1 3. 827 0460 

661  i'3'.8202672  5645  3.82255d3:558  i|48'2484t  5  67 15  3782^1 107!' 
[551  2'3.^03328564;7[3'8225257[5682[3. 8249065  6717  3.8271753 

3.8272400 
.  -  .  ..3-8273045 

82  5 1 014  572013.8273593 

■  -fc  — r — -  -  ■  _  ■  _  -  _  


ni 


CftlLlAS  8. 


J 1*  * 


— •  - - - - —  —  --  — ~  - 

Uin  Lo^arith^7f,^"’^w^y  Lo^aruh/T^,'  Nam  Loaarith///,’ iNuni  Log^^ithm 

•{oox  3.84516011703^ 3.8473258  7071  3.8494«o8'7io5'3.85i6252| 


!■ 


^70023.8452221  7037  3.847_^876j707^3-^495423|7i07i3*85i<5863|' 
)  7003  3.8452841  7'^38,3-8474493:7073'3-8495o37^7io8!3.85i7474!.' 

:j,  70043.8453461  70393.84751 1 o:7074'3-849^65i[7 1 093.85 1 8o85j. 

I  j7O05'3.B45408i'7O4O3. 847572717075  3-8497264j7i  103.851.8696 

,,1:  1.  -  -  .  .i  3.8519307 

3.8519917 
3.8520528 
3.8521 139 


I,  -TJ-r-  ,-j/  _  :: _ Ti-'J - i  - __i  — 

■V7006!3.845470i  7041  3-^47<^343j707<^3-8497878[7i 

iii  _^^_u  o  . H 3,8_j.76960|7077  ' 


1 1 


iS 

11;, 


L7P07  3.8455321  7042  3.8476960,7077  3^8498492  ji  1 2 
1.7008(3.8455941  7043  3-8477577i7078  3-84991  o<5  7113 


1  '7009  3. 845 6 5 6 1  70441 3 . 8478 1 93  7 079  3 . 84997 1 9  7 1 1 4 


j|  17010  3.8457  8op045|3-84788i 0  70803.8500333 7 1 1 5  3.8521749 


-i 


i),70i  I  3.84578007046  3.847942-6'i708i.'3.850O946  71 16 3.8522359 
1:  7012 3.845841917047  3.84800437082  3-8501  55971 17  3-8522970 

*  7013  3-845903870483.848065917083(3.8502172  71183.8523580 
70i43.8459<J587049  3.848i275  7084!3.8502786  71 1,93.8524190 
■‘',7015  3. 84602  77 '7050  ^848  t_89i|7o85j3. 8503399  7120  3.8524800 

3.8482507:708613-850401 1  7121 


m  i. 


7.0163-8460896(705 
70173.8461515(7052 
70i8'3-84<^2i34.7053 


ft  -^orp's. 8462752705415. 8484355I7089I3-8505850I712J 

702 o's . 8463 3 7 1  7 o 5 5/3 . 848497 o 7 o 9 o ^ 506462^ 7125  3.8527849 
^^i|3ll%<^399o'(^^3.8485586j709i  3-850707517126  3.8528458 


/  '!l 


7 
& 


3.8483123  7087:3-8504624  7122 
3.8483739708813-8505237  7123 


3.8525410 

3.8526020 

3.8526(529 

3.8527239 


7,022j3.,84646o87057  3.8486201I7092  3-8507<587(7i27  3-8529068 
7023  5.84652277058  3.8486817  7093  3.8508300  7 1 2813. 852 9677 
7024'3.8465845  7059  3.8487472  70943-850891217129 
7025(3.-8466463  7060  3.8488087  7095^^3.8509524:71 3c 


3.8531504 
3.8532113 
3.8532722 

7029  3''.846893  517064(3.8490507  709913.85 1 1972  71 343f85333  3 1 
70303. 84695 5 3*7065 3. 849 1 12271003-85^^583  71 35,3-8533940 


70263.8467081  '7061  [3.8488662  7096I3.85  lOi  36^713 1 

851074871-32 

851 1 360 7 1 33 


3.8539286 

3.8530895 


I 


3.8513195 


7l3'^3-8534548 


3.85138077I373-8535I57 


4 

J’f 


703 1  j3 . 847  o  1 7 1  j7066  3.8491736  7101 
70323.847078970673.8492351  7102  ^ 

7033  3*8471406  7068,3.8492965  7103  3.851441817138  3.8535765 
70343.8472024  70693(84935807104*3.8515030171393.8536374 

I  70703.8494I94'7I05’3-S5I5%^  71  " 


7. 


c  H  1  L  I  A  S 

|Nimi  Lo^-intio  n.  jAlu^^n  LogJvr^:v^  bhinr,L<ig.irithin.  d'^xmCLogarithm, 
[635 1  3,?]  j63874.fjHG  )!j  k’ i^^~. .  1,  :^Z 

|6852  3  •  83  64)  07  |: 

go3  3.836  5 140  589813.838723210933 13.840^2.. 

kl-t^’o^J^^^-^i!^^^P'^^^7^^i^43-^+Qp838]63)6pj3.843i7oc 

j— 1: ji ^ ^4^ 5  p 900 3 •  8 3 8 8 4 9 i:  kp 3  5 j 3 . 84 X  04651*^70  3.8432328 

^^j7^38|890ik838(?t2o|6936;3.84i  iopil597i  3.843?^ 

3-83897506937!  j. 841 1  71 716972  3*843357  f 

6869 3 •  836893 5  >904 3 . 83 9 1 oo8j693 9  3-^^129^9^691^  i. 84348 1 91 
|!iS703£3^i£7  -20iM3»;'537;SaoU.8;,35p5l<5s7;  '? 

^6871-3. 8370199  '*  ■  '  ■' - . .  ' 

'6872;3. 8370832 


i6873'3.837  [463  5908 
j'5874*3, 8372095 
168753.8372727 


i 


6906  3.8392266:6941  3,841422016976  3.8436065, 

907  3-8392895  6942^3.84148461697713. 8436687 


,68763.8373359 

5^^773. 8375990 
16878,3.8374622 
‘-8375253 
.8375884 


^9133-83966666948 

79i4[3. 8397294  6949 


688( 


16886  3.8379670 
1^8873,838030! 
^  3.838093  ! 

3-8381562 
3.8382  1 92 

k^8T822 

3.838345  3 

3-838408 


16338 

■688q 


» 

1 


6891 

■6892 


l:|3^922^5k^i^^|^85|3:84j!664 

^■Q?f550695i  3.8420473;6986k.8442286 

kn  8if^^^o'^^^52  3.842i098;6987;3.8442$07 
59i8i3.83998o66953]3.842i722'-6988?3 

69 !  93 . 840043  3  6954I3 . 8422  347 16989'  f .  slLrko 

.920  3_^40^o6 I  69„  1,^2,971 

592 1 ;  3  -  840 1 6  8469  5  6 13  -  842  3  5  95^  J7i3 ;  & 

6923  f  3'402943’6958  3.8424844,^^  3.8445635 

^^>50  3^8^6o92|6995  ^4^^877; 


6924 

6925 


589., 
.’689413.838  _ 
’6895^8385: 


|5-^«77^;«-p7S  3.82485-8 

<^9273-840,4526962  3.8427340I5997  3.84;9T!9 

8449739 

8410360, 
8450980' 


C  HI.L  I  A  S  8. 


Num 

7281 

7282 

7283 

7284 
17285 


Logarithm. 


3.8621910 
3.8622507 
3.8623 103 


Kum 

7316 

7317 


Logarithm. 


3.8642737 

3.8643331 


Num  Logarithm.  Nura  Logarithm. 

Cj  43 


7351  3*866346473863.8684093 
/J.  -.7352  3*8664055  7387  3.868468r 

_ ..731  sh. 864392417353 3.8664646 73883.8685269 

3, 8623699  73 1 93*86445 1 7173543*8665236  73893,8685857 

!3.8624296732o'3.8645im|7355  3^6582773903.8686444 


7286'3.8624892|732r3*8645704’7356  3*86664[7  739i  3.8687032 
7287'3.862  5488|7322'3*8646297  73  57  3.86670o8  7392, ‘3 *8687620 
72  88j3.8626o84;7323'3*86468’9oj73583.8667598  7393  3.8688207 
7289i3.8626679j73243*8647483'73  593.8668i88  73943.8688794 
72903. 862727 5 732  5'3*8648o7'6|7 360 3.8668778  73953*8689382 


729113. 862787i|7326''3. 86486691736 1  3.8669368 7396''3. 8689969 
7292’3. §62846717327  3.864926217362  3.8669958739713.8690556 
7293'3.8629o62  7328  3*8649855|7363  3*8670547  739813.8691143 
7294'3.8629658;7329 3*8650447  7.364 3.867 1 1 38'7399*3.869I73p' 
7295  3. 863  02  53|7  3303 .8651040I736  5 13.8671 728  7~40o!3. 8692  3 1 7 


72983.86320397333'3*86528i  7  7368  3. 8673496I7403I3. 8694077 

7299'3*8632634l73343.86534097369i3.8674o86i7404!3.8694664 

7300*3.86332291733  5  3*8654001  7370*3.867467  5!7405|3'.86952  5 1 

- - i - - - - — - 1 - - 


730113.8633823173363*8654593 
7302  3*863441 8,73373*86  55185 
73033*8635013,73383*8655777 
7304*3*8635608  73393.8656369 
7305*3.863620217340  3.8656961 


73o6j3. 8636797  734 

7307*3.863739117342 

73083.8637985.7343 


73093*8638580 

7310.*3'.8639I74 


7 3  44  3  *  865  93  2  7  7  3  7  9  3*  867997  5 


7311 

7312 

7313 

7314 

7315 


Zil5 
3.86397687346 
3.86403627347 
3.86409567348 
3.86415507349 
3.8642143 


7371  3.86752647406 
73723.8675853I7407 
73733.86764427408 
73743*867703 1  j7409 
7375  3*867762074101 


3.86575  5  27376J3. 8678209 


3.86581447377 

3.8658735,7378 


3.8678798 

3.8679387 


3.865991 8p38o 


3.866050917381 
3.8661 1007382 
3.8661691 7383 
3.86622827384 


735013.8662873*7385 


3.8695837 

3.8696423, 

3.8697010 

3.8697596 

3.8698182 


741 1  3.8698768 
74123*8699354! 
7413*3.8699940 
7414*3. 8700526 

4r5*3*8'70i  112 


^  _  _ 

3.8681 1 52  7416-3. 8701697 

3.8681740 7417  3.8702283 
3.8682329  741813.8702868 
3.8682917 

3;8683505 


74193.8703454 

7420*3.8704039^ 


I  i 


C  H  I  L  I  A  §‘  8/ 


Nu‘.n|/vO^.«nri'/?,'ji's’iJ]il  Logunthm.  i^am'^Log^vith/n.  Num  Logarithm/,  i 

3.857995Si72-4<5  3.850098=1 


714c 

7142 


3.8537  59obi76;3.8558824!72i  i 


714313,8538806  7178 


71443.85394147179 


3, 8538 1 987 1773. 8 5 59429 72 12 


7 1 45!3.8  54002217  580 


71463. 85405307.181 
75473-85412387182 


3.85600357213 


3.85605407214 

3.8«6t  j  aiaJiu  < 


3.85612447215 

3 , 8  5 6  1 849  7  2 1 6 


3,858055717247  3-8601 583 
•3.8581 1  5917248  3,8602183 

3.858i76i7249'3-86o278i 

3.858236372503.8603380 


o 


3.8582965  725 1- 3-8603970 
3.858356772523.8604578; 


3.i'i50245.’,  72 17 

7[48i3.854[845‘;7£83  3.3563059721  8,3.8584169  7253  3.8605177 
7  5  49  3 . 8  5  42  4  5  3  7 1 841 3 . 8  5  63  663 172 1 91 3 . 8  5  847  7  0:7  254’  3  •  860  5  776 
71 503.8  543o5o;7  1 85;3.8564268722o)3.8  5  8537272'5.5' 3.8606374 


7155  3.854609671 903.85672897225'  3.8588379  726o'3. 8609366 


71 56  3'.8546703  7I9i!3,85678937226  3.858898o  726^3-8009964 

71 57  3.85473i07i923.8568497!7227’3.858958i  7262'3.86i0562 

72  58  3.85479i7^7i93'3.8569iOij7228-3,’859pir8i  ';7263'3.86i  i  r6o 

T  r  <  0^2 .8<a8<  r  oj.'2.8<6o'70a'7>').o  2  .S«om87.‘T>(^/i<2.86i  in<S 


71  597.854852471 943.85697047229  3.859078272643.861 1758 

7 1 60  3. 8549 1307 1 95  3. 85703087230  3. 8591 383  72657-8612356 

( 


7 16 1I3.8549737.7 1 96^3.857091 2723 1  3.8591984726613.8612954 
7i62j3.8550343  7i97;3.857i5i  5|7232  3.8592584726713-8613552 
7 1 63j3-.8 5 5094917198  3. 85721 187233  3.8593185  72687.8614149 

7 1 647 . 8 5 5 1 5 5 67 1 997 - 8 5 7 2722723 43-85 93 785  7269'’3 . 86 1 4747 

7!65i3. 8552162^2007. 8573325  7235  3.8594385  72703.8615344 


727i|3. 861  5941 
72727.8616539 


716613.855276872017.8573928  7236  3.,8594986 
7167:3.855337472027.8574531,72373.8595586 
7 1 687.85  5  3980,72037.8  5.75 13,4^72387.85961861727313.8617136 
716913.855458617-2 

7‘I70|3-8555i,9272057. 


7171 

7172 

7173 

7174 


3-855 5797 7206^.8576943  7241  3.8597985 


3-8556403 

3-8557008 

3-85,f76i4 


7207,3.8577545’7242  3.8598585 
72087.85781487243  3.8599185 


72097.857875072443.85997847279 


b  1 7-513-85  582 1 9(72 1  Oi3.8'5?93  5  3'7.245  3486003841728^,8621 314. 


72743.8617733 


7277  3-8619524; 

7278  3.8620120^ 


c  H  I  L  I  A  S  8. 


Logarithm .  | Num,  Logarithm. 

•  1 


Num 

756.  j. 8785792 
7561  i. 8786367 

7563  3.8786941! 

7564  3.8787515; 
17565  3.8788089 
7  566I3. 8788663 

7567^3. 8789237 

7568  3.878981 1 
^7569  3.8790385 


i^um 

763 1 


759613.8805850 

7597  3.8806421 7632 

7598  3.88069937833 

7599B. 88075647634 

760013.88  q8  1 36  763  5 
7"^ i  37^8 08707 j7 636 

76023.880927917637 

7603  3.880985017638 
7604*3.8810421  7639 


Logarithm, 

3.882581 


3.8826384 

3.8826953 

3.8827522 

3.8828090 


1757013.8790959 

757I'3.879I532 

7572:3.8792106 

7573  3.8792686 

75743.8793253 

7575 


7605*3. 88 1 0992  7640 


3.8828659 


Num 

7666' 

^66'] 

7668 

7669 

7670 


Logarithm.  1 


3.'8845688 

3.8846255 

3.8846821 

3.8847387 

3.8847954I 


7671  3.8848520 
3.882922817672  3.8849086] 
3.8829797I7673  3.884965; 

3.885021 8| 
3.8850784! 


3.8830365-7674 

3.883093417675 
“  I 


3.8831502.7676 


76063.88 1 1 563  7641^ 

76073.88 1 2 1 34!7642|3.5^83207o|7677 
76083.88 1  2705!7643|3. 8832639  7678 
7609 3.881 3276!7644;3. 8833207  7679 
76 10;  ^  813  ^  |7645  B.88  3  3775: 7680 

7576-3.8794400l7611l3.88 1441 7:7 646;3.8834343!768i 


3.8851350 
3.885191  5 
3.8852481 
3.8853047 
3.8853612 


7577  3.8794973 
7578,3.879554'5 
75793.87961 19 
7580  3.8796692 


3.8854178 

761 23.88 1 4988176471 3 .88349 1 1  i7682|3. 88  54743 
76133.881  5558^764813. 8835479!768^|3. 8855308 
76 1 43.88 161 290649:3. 8836047^768443.885  5874 
761  5‘3. 88 1 66997650'3. 883661 4  7685  3.8856439 


7581  B. 8797265 
75823.8797838 

7583:3.87984*1 

i7584'3. 8798983 
758 5  3.87995 56 

758613.8800128 
75873.8800701 
75883.8801273 
7589  3.8801 846 
7590'  3.8802418 

759I-3. 8802990 
7592: 3.8803562 

7593' 

7594 

7595 


3.8804706 

3.8805278 


7616:3.8817269,7651  3.88371  82'7686|3. 88  57004 

76173.88178407652.3.8837750,768713.8857569® 

761 8.3.8818410765313.88383 17768813.8858134 

J..  QQ.  Jo 


76193.881898076543.8838885^7689 

762o;3.88i95507655|3.8839452!7690 


7621  3.88201 20^7656 
76223.882068976 57 
7623  3.8821 2597658 
7624*3.882 1 8297659 
762  5I3. 88223987660 

7626|3. 88229687661 


3.8858699 

3.8859263 


3.8859828 

3.8860393 


76273.88235377662 
3.8804134176283.88241077663 

762913.88246767664 
763013.8825245  76653.8845122 

I""**"*""””"””"”"”"””  *»  V.  .. 

1  2 


3.88400197691 
3.8840586*7692 
3.8841  I  54I7693I3. 8860957 

3.88417211769413.8861  522 

3.88422881769513.8862086 

3.8842855 


3.8843421 


769613.886265  I 

76973.8863215 


3.8843988  7698,3.8863779 
3.8844555  76993.8864343 

77003.8864907 


\ 


C  H  I  L  I  A  S  8 


liVara  Logarithm ASli\n\\Logaruhm.  jNum 

ffoils. 886547  [177363,888516517771 

7737  3-8885726  7772 
773813.8886287,7773 
77393  •88868487774 

7740' 


7702:3. 8866035 

770313-8866599 

7704^3.8867163 

770513.8867726 


7706j3. 8868290 

7707  3.8868854 

7708  3.8869417 
77093.8869980 

3.8870544 


77^0 

7711 

7712 


3.8887410,7775 

7741  3-888797i!7776 

77423.8888531  7777 
7743 13.8889092  7778 
7744I3. 88896537779 
7745 


L&garithm.  Num  Logarithm. 

■3,89047697806  3.8924285 
3,89053287807  3.8924842 
3.8905887 7808  3.8925398 
3.8906445  7809*3.8925954 
3.89070047810  3.8926510 


7746 


7748 

7749 

ZI55 

775' 

7752 

7753 


3.8871  i  07 
3.8871670 

771 313.8872233 

77 1 413. 8872796, 

771513-8873359 

771613,8873922 
77 1 713.8874485 
771 8!3. 8  87  5  048 
77 1 93. 887  561017754 
7720*3. 88761 73  7755 

7756 

7757 

7758 

7759 

7760 

7761 

7762 

7763 


3.8907562'78t  I  *3.8927066 
3.8908 1 20  78 1 2 '3.8927622 
3.8908679781313.8928178 
3.8909238  7814^3.8928734 
3. 88902 1 4  7780^3. 89097  96‘78 1-5 '3. 8929290] 


3.88907757781 
3.8891 536'7782 
3.88918967783 
3.88924577784 


3.8910354  7816:3.8929846 
3.89 1 09 1 2*78 1 7*3.8930401 
3.891 1470,781813.8930957 
■3.8912028^78 i9!3. 893 1  512 


^93017  7785 1 3.8912  5_^  7 8  20*3 .8932068 
3.8893 5 7777 86  3 , 89 1 3 1 44 -^821 1^8932623 
3.8894138778713,89137021782213.8933178 


772113.8876736 
772213.8877298 
77233  8877860 
77243.8878423 
7725I3. 8878985 


77^83.8879547 


7727  3.8880109 

7728  3.8880671 

;77293-888i233 

77303.8881795 


3.88823  57 
3-8882918 
3-888348 


7731 

773^ 

7733 
77343.8884042 
77353.8884603 


3.8894698  7788|3.89i42  59'7823|3.8933733 

3.8895258  7789  3.891 481 71782413.8934288 

,  ^*3.8915375782513.8934843 

:! 


3.3895818,7790 

3.8896378^7791 

3.8896938^7792 

3.8897498.7793 

3.889805817794 

3.88986i'7|7795 


3.88991 77'|;7796 

7797 


3.8899736 
3.890029617798 
77643.8900855  7799 


3.891  5932  7826)3.8935398 
3.89164897827)3.8935953 
3.8917047782813.8936508 
3.891 7604  7829I3. 8937063 
3.8918161  783  0)3. 893  761 8 

13.89187181783 1 13. 893  8 1 72 
3.8919275  7832-3.8938727 
3.891 9832  783313.8939281 


o 


7765 

7766 

7767 

7768 

7769 

7770 


3.890141 5  7806 

3.89019747801 
3.8902533  7802 
3.89030927803 
3.8903651 7804 
3.89042107805 


3.89203897834 
3.-892094617  835 


3-8939836 

3.8940390 


3-8921  503 
3.8922059 
3.8922616 

3.8923173 

3.8923729 


7836*3.8940944 

7837  3.8941498 

7838  3.8942053 
78393,8942607 
7840)3.8943161 


C  H  I  L  I  A  S  §. 


^xWX^Logartthm.  |Num  Logarithm Logarithm.  Num  Logarithm^ 


7^41 


78423.89442687877 
7843  3.8944822I7878 

78443.894537^779 

7845'3.8945  9^9,7^80 


3.894371 5i787<5  3.8963058  791 1 

3.89636087912. 

3.896416017913 


7846’3.8946483j788i 
78473.894703717882 
78483.8947590.7883 
78493.894814317884 
7850  3.8948697;7885 


785113.89492507886 
78523.894980317887^ 

7853  3. 8950356  7888’3. 8969669,17923 

78543.89509097889.3.897022017924 

785 513.895  1 462|789_o.3.^7p772j792J 


3. 69823 1 4|7 946  3.9001486 
3.8982863 17947  3.9002032 

3.8983412179483.9002579 

3 . 89647 1 1  b  9 1 4*3 . 8  98 3  9.60  ^7  94  9  3 . 9003 1 2  5 

3.8965262  791 5!3.8984509,795Q  3.9003671! 

^^5'8T3  7  9 1  6|3.  8  98  5  o  5  8 ,7  9  5 1  3 . 90042 1 8  j 
3.8966364  79i7i3.-89856o6  7952  3.90047641 

3.896691517918,3.89861  55  79533.9005310 

3.8967466  79193.8986703  79543.9005856 

3.896801 717920^.8987252  7955  3.3006402 

3.8987800  7956  3.9006948 

3.9007494 


3.8968568I7921  _ 

3.89691 1 8  7922  3.8988348  7957 


■7856I3.895201 5  789113.8971 320^:7926  3.8990541  7961 


7857 

7858 


3.8988897  7958 

3,8989445  7959 

3.8989993  7960 


3.9008039 

3.9008585 

3.9009131 


7860 


3. 8952568  7892 '3. 897 187 1179273.8991 089  7962 
3.895  3 1 20789313. 897242. 1 17928  3. 899 1 636  7963 


78593.8953673  78943.897297I 


786 1 

7862 

7863 


3.8954225  7895*3.8973  521 


3.895588378983.8975171 


7929 

7£3_o 

7931 

7932 

7933 

7934 

7935 


3.89921847964 

3.8992732  7965 


3.8993279  7966 
3.8993827  7967 

3.8994375  7968 

3.8994922  7969 
3.89954697970 


3.9009676 
j. 9010222 
3.901 0767 
3.9011313 
3.901 1858 

3.901 2403 
3.9012948 

3.9013493 

3.9014038 

3.9014583' 


78663.89575397901  3.8976821  79363.8996017 

7867  3.8958091  7902  3. 89773707937i3.89965<54 
■7868  3. 895864s  7903  3.8977920,793818.8997 1 1 1 
7869'3.895  91 9517904  3. 89^8469'7939j3.8997‘558 

7  87  0*3 . 8 959747  7  905^3. 897  901 9  7  940.^  •  ^ 


7971 

797.2 

7973 

7974 

7975 


3.901  5128 
3.9015673 
3.9016218 
I3. 90 1 6762 
3.9017307 


17871  3.89602997906  3.89795687941  3.899875217976,3.9017851 
'78723.8960851  7907*3.89801 17j7942.3.8999299j7977|3.90i8396 

1,7873  3.8961403  79o8;3.898o667;7943  3.899984617978,3.9018940 

b8743.896i9547909  3.898i2i6|79443.9000392p979.3.90i94«5 

I78  7  5  -3 . 8962  5  06  79 1 0*3 . 8  98^1^765  i7 945  *3 . 9^op93  ^79_8o  3 . 9020029 


C  H  I  L  I  A  S  9. 


7982 


Lojr^rlthm.  ]^\xm\  Logarithm,  Logarithm.  J^mn  Lojarith^i 

^  .  I  ^  ^  ^  1  j  ^  f  i  _  • 

3.9020573  801(5  3,9039577  805113.9058498  8086  3.90773]^ 
3.9021 1 17  8017I3.90401  i98o52!3. 9059038  808713.9077874 


17983  3.902  [661  8018:3,9040661 1805313.9059577  8o88;3.90784r  i ' 

17984  3.9022205  80193. 9041202 '8054^-90601 1 6  8089I3.9078948 
1798513.9022749  80203.9041 744^805  5  3.9060656  8090)3.9079485 
1798613,9023293  80213.9042285  8056  3.9061 195  8091I3. 9080022 
'798713-9023837,8022  3.904282718057  3. 9o6i734’8o9'2l3. 90805^9 

_ _ .^olo.,_o  -  >0 _ L  -_o  - 


7988.3.902438118023  3.904336818055 


3..9o62273;8o93  3,9081095 


'|7 9893-9024924180243. 9043  90918059  3.9662812)809413.9081632 
[7990  3.9025468,8025,3.904445018060  3.9063  3  5 1 1809513.9082 1 69 

|799ij3-9026o[  I  &oz6 

7992  3-9026 5 5 5^8027  3-9045 533  j8o62;3, 90644281809713.9083241 

|79937‘5’027098|8o28  3. 9046074 18063  3. 9064967 ■8098I3. 9083 778] 


[7994I3-9027641 1802913.90466 1  5  [806413.9065  505I809013. 90843 14 
17995:3.9028185 180303.9047 ^^5 13. 9066044 8 1  oo’3.9o848 50 
;  ''  7996'3-9028728, 8031  [3.9047696  8o66|3 .9066 5 82feri^9o8 53 86 
17997,3-902927118032,3.9048237  8067I3.9067121  8io2!3. 9085922 


■  |7998'3-90298i4j8o33'3.9048778|8o68h.9o67659  8io5!3.9o86458 
|7999,3-9O303  57|8o34  3.90493i8:8o69  3.9o68i97  8iO4!3.9086994 

j8o(^ 3-90309008035  3-9049859  ^070:3,9068735181 0513.9087530 

|8oo 1 13-9031443  8036  3.90503^  ^7"i!3T9'^273l8i<]6’3.'^'^66 
8o02;3.903i9M|8o37;3.9O5O94O,8o72  3.9o698i2|8iO7'3.9088602 
8oo3;3.9032528  8o38  3.905i48o  8o73  3.90703  5oi8io8'3.9o89i37 

8oo4'3. 9033071  8039  3.9052020  8074 3..907o888Si09^3.9o89673 

3  8 040^ 3.90 5 2 5 60 ^8 07 5  3.9071425  81 10I3. 9090209 


800 1 
^8007 


800813-9035241 


3.90341 56  8o4ij3.9053ioi  18076 
3-9034698  8042,3.9053641 18077  3.9072501  jsi  12 


3.9071963  81 1 1  3.9090744 


804313,9054181 
8009  3.9035783  8044I3. 905472 1 
8_oio  3.9036325  804513,9055261 

3-9036867  8046  3.905  5801 
3-9037409  8047  3.9056341 
3-9037951  8048,3.9056880 


o''  '  .V  I  --  3.909I'279 

8078  3.9073038  8j  1 3  3.909181 5 

8079  3.907357(5  81 14  3.9092356 
3.90741 1481 15  3,9092885 

8c8i  3.9074651  81163.9093420 
8082^3.9975 igg  8117  3-9093955 

8083 1 3. 907 5 726  8118  3.9094490 


80,  clf  8049  3.9057420  8p84j3.9076263  8119  3-909502  51 

.^2.L!]i:2J22i5jo5oi3.90579(5o'8o84h.907^8oo  8-i  2oh  .9095560 


C  H  I  L  I  A  S  9* 

^xx^Logarithm.^yxm Logarithm.  Nnm'Logarithm.  'Mum  Loganthm. 

8717 7^9*5095^^ 1 3-91 14772  8 1 9i|3, 91 33369^8226  3.91  5  ‘  ^^7 

81 22  3. 9096630'8i  573.91 15305  8i92’3.9I33899^8227  3.9152415 
8i23’3.9097i65  81 58  3.91 1 5837  81 93':3. 91 34430^8228  3.91 5294'3 
8 1 243 . 9097699^8 1593.911636981 943 .913  496o'^82  2  9  3 . 9 1 5  3  47 1 
81 25 3.90982348 [60 3.91 1 6902  8195  3.91  354^  82303.91  53998 

8 1 26I3. 9098768  8161  3.91 174348196  3.91 3601 9823 1  3.91 54526 
181273.909930318162  3.91 17966  81 97  3.91 36549  8232  3.91 5S°54 
.909983718163  3.91 18498  8 198  3.91 37079  8233  3.91 55  5“^ 

n  ,  _ O. _ i^^,r,r-,/<r<>>/^Qno40  0TC'/^TOr 


81643.91 1 9030  81 99  3.91  37609  82343.91  $^1^9 
81653.91 19562  82oo;3.9i38.i3982353.9i5^^3<^ 


8128 

81293.9100371 

8130  3^  00905  —  .12  41311 JJ'  JUT  1Z_-  _ _ — 

81  3ii3.9i.Ol  4408 166  3.9120094  8201  3.9138668  82363.9157163 

81  32’3.9i°i974^^‘^7  3*9^.^°'^^*^r^°^  3.9139198  82373.91  $769^ 
813313.91 02508  8168  3.91 21 1  578203  3.91  39727  8238  3.91  58218 
8 1 343.9 1 03042  8 1 69 3.91 2 1689  82043.9140257  8239'3.9i  5^745 

81 35*3.910357681703.91222208205  3.9140786  82.^3.91  'S9^1^ 

8736^3. 91 041  oJs  171  3.9122752  8206  3.914131 5  824113.91  ’)9799 
81377.9104643  8172  3.9 1 23234 8207' 3,91 41844  8242  3.9160326 
8138I3.91051778173  3.912381 5  8208  3.9142373  8243  3.9i.<^o853 

81393.910571081743.91243468209  3.9142903  82443.9161380 
8 1 4o!3 . 9 ro6244j8 1 7 5  3.9124878  8210  3,9143432  8245  3.9161907 

^77  3.91 06778  8 176  3  ;9i  2  5409821 1  3. 91 43  96 1^8246:791  <^.2.43  3 

8 1 423. 91 0731181773-9 1^5  94°  8  22  2'  3 . 91 4448  9'  8  2  47  3 .9 1  <^2, 960 

8143  3.91078448178  3.9126471  8213  3.914501:8.82483.9163487 

8i443.9io8378j8i79  3;9i27002-  82143.9145547  8149  3.91154013 

814513.910891 1  81803.9127533  821513.9146076  8250 3.9164539 
8746:3 .9 1 09444  8 1813.91 2  8064182 1 6.3 .9 1 46604  82  513.916  5066 

8 1 47-3.91 09977/8 1 82  3.9128595  82173.9147133  8252  3-9115559^ 
8i48;3.9i  105  iO'8i83  3.9129126  82183.914766118253  3<9i66i  18 
81493.91 1 1043  8184  3.9129656  82193.9148190,82543.9166645 

8 1 503-91  ii57<5,8t85  822o;3.9i487i8i8^5j3-9i(57i7i 

8i,7i'3.9I  121098186  3.91 30717  8221)3. 91492'4i5  82563.-9i67697 

81 52  3. 91 12642.8187  3.91 3 1 2481822213. 9 1 4977 5 ;82' 57  3-91158223 
8i.5'3'3-9i  1 31748188  3.91-31778,822313*91 50303  8258 3.9168749] 
8i  54  3 .9 1 1 3 707,8 1 89  3 . 9 1 3 2 3 09  8 224  3 . 9 1 5  °8 ^  I  8 2  5 9  3 .9 1 6927  5 
81,55  3-91 1 4240-8 1 90  379^ 32839^8225  3.91 5 1'3 5 9.8260 3.91  ^9800 


( 


82.5 i 
8252 
826 

ri> 


C  H  I  L  I  A  S  9. 

..'N’um 


3.9170326 

3.9170852 


8296  3.9188687 
%l9n 


3l3-9!  7  ^378;S298 


;  026413 .9 17 1 903 |8299|3 . 9 1 902  5  b‘ 
j8265b-9i7^+2, 918300:3. 9190781 


Nuini  Logarithm.  iNuin  Logarithm. 
3.929(5971  8366  3.9225179 
3.918921 1  833213.9207493183(57*3.9225698 
3.9i8y73 418333^3.9208014  836813.9226217 

8334j3-S^°8535|836s3-SJ26-73S 

____8325  3j^2_^o  5  6j  ^7^  3 793^72  5  5 

I  8266i3.9i72954|830i  [3.9!  9!  304  8336  3. 9209577*837 1 13.9227773 
i8267;3.9i7347 
|8268|3. 717400 

18269  3.9174530  8304 '3. 9192873  8339j3.92i  1 140J8374I3. 9229330 
82703.9175055  8305  3.9193396 


79|8302'3.9i9[827|8337  3.92100981837213.9228292 
0518303 3, 9 1 92350 833813,921 061918373  3.922881 1 


8271  3.9175580,83063.9193919 

8272  3.917610518307  3.9194442 

8273  3.9176630  8308  3..91 94965 
82743.91771  55I8309I3.9195488 

8275  3-9i7768oj83i0  3.9i96oio 


834013.921 1661  837513,9229848 


8276  3.9178205  83 1 1 13.91 96533 

8277  3. 9i78730|83i2'3. 9197055 


8346‘3.92i4784  838i!3.9232958 

...  8347I3. 921  5304  8382I3. 9233477 

8278  3.9179254831313.9197578,8348  3.92 1.5824838313.9233995 


82793.9179779 

82-8o'3. 91 80303 


{8281 .3.9180828 
18282  3.9181352 
[8283'3. 9181877 
[82843.9182401 
8285  3.9182925 


8314'3,9I98ioo 


83  iy3.9i 98623  835.0  3.9216865  8385*3.923 503 1 


831613,9199145 
^317,3.9199667 
3.92001 89 
8319:3.920071 1 
8320‘3, 9201233 


8286.3.9183449  832 1 '3.9201 75  5 
8287-3.9183973  832213.9202277 


8341  3.9212181 

%42‘3.92i270i|8377|3.923o885 

8343|3-92i3222|8378j3.923i404 

8344S3.92 1 3743j8379'3.923 1 922 


8345:3-9214263  838013.9232440 


8349  3.92  6345|8384'3.92345  i 3 


83  5  i.f3.92 1 73  8  5'8386'3.923  5,549 
83  52[3.92i7905i8387'3. 9236066 
8353l3.92i842  5|8388!3,9236584 
^354 3.9218945  8389*3.9237102 
8355  -3.9219465  8390*3.92 37620 

S35(^  3.9219984  8391  3,9238137 


53S7[3-92205.04t8392  3.9238655 

.3.9239172 


828813.9184497^832313.9202799  8358  3.922 1 02418393  _ _ _ 

S359  3.92215431839413.9239690 

^^  3.922206318395  3.9240207 


8289  3.91 8502  i[8324*3. 9203321 
8290*3.9185545  3.92^^842 

8291  3.9186069  8326(3,92043648361  3.9222582'8396  31^40724 


8292  3.9186593  8327j3.92.04886j8362[3.9223io2l8397  3.9241242 

8293  3-9i87U7^8328  13.9205407*8363 ,3.92236211839813.9241759 

Slot  itifelf  ®  3.9M5P2S  8364:3.9224140  8351.9242276 

^  4_33q13>92Q5450^83(S5(3.92245 5 9 l840oj3 .93,42793 


e  H I  L  I  A  S  9. 


Nutnj  Logarithm. 

8401 

8402 

8403 

8404 


3.9243310 
3.9243827  .. . 

3.92443448438 

3.92448608439 

3.92453778440 


’  ^471 


momi^ 


8472- 

8473 


3.92458948441  3.9263939 


3.9261880 

3.9262395 

3.9262910 
3.9263424  8475 
~  8476 


3.924641018442 

3.92469278443 

3.92474448444 


iNum 

3.92793478506 


3.92.79859 

3.9280372 
847  4I3. 928088  5 

3.9281397 


8507 


Logarithm. 


3.9297254 

3.92977(^4 


3.9281909 
^.9282422 


3.92644538477 
3.9264968  847b  3.9282934 


3.9265482 

3.924796o!8445-3-9265997 

3.9248476844613.9266511  . 

3.9248993  8447  3  •9^<^702 5  8482 

3.9249509  84483.9267539  8483 


8479)3.9283446 

^81 

8481 


85083.9298275 
85093.9298785 
85^03.9299296 

51 1  3.92^06 

85123.9300316 

85I3'3‘930o826 

85143.9301336 


841413.9250025 
841 513.9250541 


844913.9268053 

84503.9268567 


841 6:3.925 1 057.845 1 13.926908 1 
841 7I3.925 1 573  8452  3*9269595 
841 8  3.9252089  8453  3*92701 09 
841 93.9252605  84543*9270622 
8420,3.9253121  8455*3*927^136 


8484 

8485 

8486 

8487 

8488 

8489 


3*9284471 

3.9284983 

3.9285495 

3.9286007 

3.9286518 


3.9283959185 153*9301847 

851613.9302357 

^517*3*9302866 
8518I3.9303376 
^5393.9303886 
85203.9304396 

8521 


3.9287030 
3.9287542 
3.9288054 
3.9288565 

849<^3.9289077 


842 113. 9253637  8456:3. 927 1650 

8422^3.9254152845713.9272163 
842313.925466884583*9272677 

8424*3.925 5 1 84 8459  3*9273 1 90  - 

842  5  3.92  5  569984603*9273704  8495|5*929_i63_4 

849613.9292145 


849113.9289588 

8492  3.9290100 

8493  3.9290611 
84943.9291123 


8522 


3.9304906 
,  3,9305415 

85233.9305925 

85243.9306434 

852513*9306944 

852613.9307453 

85273.6307963 


8426 

8427 

8428 

8429 


3.92562158461 

3.92567308462 


3.9257245 

3*9257761 


3.9274217 

3.9274730 

3.9275243 


8463 

8464*3*9275757 


8433 

8434 

8435 


8430I3.9258276  846513*9276270 

^3'  -  ~  ^  - 

8432 


3.9258791 

3.9259306 

3.9259821 

3.9260336 

3.9260851 


8497 

8498 

8499 
85  00 

84663. 9276783I8501 
8467  3.927729618502 

84683.9277808.8503 
8469  3.927832 1 18504 
84703.92788348505 

-  -g 


3.9292656 

3.9293167 

3.9293678 

3,9294189 


8528  3.9308472 
85293*9308981 
85303.9309490 


I 


853113.9309999; 

8532 

8533 

8534 

8535 


3,9310508 
3.9311017'! 
3.93.1 1  526 
3.9312035 


8536 

8537 


3,9294700 
3.9295211' 
9295722 

3.9296233 _ 

3.9296743  8540 

k 


3.9312544 

3*93i3053| 
85383,93135611 
8539l3*93i'4070, 

3*9314579. 


C  H I  L  I  A  S  0. 


jNuni 


354> 

8542 

■8543 

8544 

8545 


3.9515087,^576 

3.93 1 5596:8577 

3.931(5104^8578 
3.931(551 2^8579 
3.93 17121I8580 


Logarithm 


3.9332848I851 1 

3-93333  541^61 2 

3.933386op5i3 

3.9334367I8614 

3.933487318515 


8546  3.931 7629[8  5  8 1  3 . 93 3  5  3 79,85 1 6 

8547  3-93 1813718582  3.933588518617 

3.931854518533  3.9335392|85i 8 

',8:549|3.93i9i53  8584  3-9336897  8519. 

185 50 3 .931 9661  8585  3.9337403  8520 
3.9320159:8586  3.9337909  852.1 


Logarithm, 

3.9350530 

3.9351040 

3-93  5 1  544 
3.9352049 

3.93  52553 


N^um 


854.5 


Logarithm, 

3.93^1^ 

8547I3.9368555 

854813.93691  57 
864.9(3.9369559 
8550[3.9370i6i 


8551  3.9370553 


8552I3.9371 165 


'8551 

1855 


3.932o577,8587.3-.93384i  5 


3V9321 1 85,8588 

18554  3.932i592;8s89 

i8555'3.93222oo'8590 

18555(3.9322708  8591 

j8557';3.93232i5:;8592 

:!8’5  5813.932372318593 

’8s59  3.932423o;8594 

8550  3.9324738  8595 


8522 
3.9338920^8523 

3.9339426!8524 

3.9339932*8525 


3.9340437 

3.9340943 

3.9341448 

3.9341953 


18551  3. 9325245  8596 

18562  3.9325752.8597 
18-563  3.932525985:98 
i  8  5  64  3 . 93  2,6767 , 8  5  c)9 
4856513.9327274  8500 

18556  3.9327781  8601 
ca.7  3.932828&8502 

3.9328795;85o3 


,8568 


8570 


B626 

8527 

8528 
8629 


3.9342459^3^ 

3.93429548631 

3.'9343469  8632 
3.9343974  863'3 

3.93444798634 

3.93449848635 


3.9353057 
3.9353561 

3.9354055I8553I3.9371667 

3.93  54569[8654f3-9372 1 69 

3.9i55073!8555'3-9i7257i 


3-93  5  5  5  76, 85  5  5;  3 .93  7  3 1 72 
3 . 9-3. 5608  0..8 5  57'3 . 93  7 3  6 74 

3.93  55584'8658'3. 93741 75 

3.9357087I86593.9374677 

3_^57S9i  866o'3.9375i79 


3.93454898635 

3.9345994-8637 


3.9358095  85513.9375580 

3.93  58598(855213.9.375 1 82 

3.93  59ioij8553'3.9376683 

3.9359605  85543.93771 84I 
3.93601  o8;856 5  3.9377685' 

3.936051  ii86563.9378i¥7 
3.9361 1 14  85573.9378688 

3 . 93  5 1 5 1.71855  8'3.9379l89' 
3. 9362 1  2o|8559'3. 9379690;, 
3.9362623  86703.9380191  j 


3.9346499;8538j3.93<54i32 


3.'9363I26  8671  3.9380692I 
3.9353529  8672  3.9381 193! 


856913.9329301  8604’3;9347ocij.i8539|3.935453  5 

j.932-9S08-86o5i3.9347-5Q'‘9|864o|3.936  5 1 37 

85o6|3. 934801 3';864ij3. 9365540 

8507-3.93485-1 8,854213.93661 43 

8608- 3.9349(522  854313.9355545 
8509, 3 , 93  49  5  2  7'  8  544I3 . 93  57 1 48 

851.Q  3.93  5  0032I8645 13 .93  6i6s,q 


71 

8572 

8573 

8574 

%75 


3.933031 5 

3.933o822r 

3.9331328- 

3.9331835 

3.93323.41 


8673  3.93816931 


8574 

8675 

8576 

8677 

,8671 

867. 

868c 


3.9382194! 
.9382695 


3.9383195 

3.9383696 

^.9384196 

^.93846971 

3.9385197 


C  H  I  L  I  A  S  9. 


^arn 

8(58 1  3.5 


'tx 


X 


V 


i6  3.S>403r72 


^nvn’Lo^arithm.  -Num 


8751 


3.9420577 


.v,v..2  3:93  85i  98’87 1  f  3*94036701375^  3.942 1 073  |8787'3.94384o6 

'86833.9385598  8718  3.9404i69^87S33.942i569i87883.9438900 

S6843.9337198  8719  3.9404667  8754;3.9422o55g789;3.9439395 

868 5  3.9387698,8720 3.9405 16 5  8755'3:94iii--'  18790,3.9439889 


8686  3,9388 1  ^8:872 1;3. 940566.3 

86873. 9388698187223.94061 61 

868  83 .93  8  9 1 9818723  '3  •  94066  5  9 


8756;3.942:3058',879i 

87573.9423553,8792 


3.9440383 

3.9440877 


8758  3.9424049,8793  3.944137* 


86893.9389698  87243.94071 57  ^7593.9424545187943.9441865 

•  87603.942504*18795^3.9442358 


8690,3.9390*98 


872513.9407654 


8728 

8729 
8730, 


8691 3.9390697 

8692  3:939*  *97 

8693  3.9391697 

86943.9392196 
869513.9392696 

8^63.939319518731 

86973.93936958732 

86983.93941948733 

8699’3.9394693  8734 

87003.9395*^3  j8735 

8701)3.939569218736 

87023.939619*18737 

,8703*3.939669018738 

8704*3.9397*89.8739 

,8705  3.939768818740 
87063.9398*  87-874 1 
,870713.9398685.8742 
87083.9399*84,8743 
187093.9399683,8744 
87*03.9400182,8745 


8726  3.94081 52 
87273.9408650 


3.9409*47. 

3.9409645 

3.94!/)i42 


8761 13.9425  537 ,879 
876213.9426032  8797 
876313.9426528,8798 
876413.94270248799 

876513.94275 1 9,8800 


3.9410640 

3.9411137. 

3.9411635 

3.94121321 

3.9412629 


3.9442852 

3.944334^ 

3.6443840 

3.9444333 

3.9444827 


3.9445320 

3.9445814 


8766j3;9428oi  5  8801 

87673.94285*08802 

8768  3.9429005  8803  3.9446307 
87693.942950*  88043.9446800 


3.9413126 

3.9413623 

3.9414120 

3.9414617 


871 1 

8712 
87*3 

87*4 
87.1 5 


8770^ 

^1 

8772 

8773 

8774 


3.9429996  8805 

3.9430491  8806 

3.j,430s8(5  8807 

3.9431481  8808 

3 


3.94151^  8775,3. 943247 

3.9415611 
3.9416108 
3.9416605 
3.9417101 


3.9447787 

3.9448280 

.3.6448773 

.943  *  976  8805^3.9449266 
.  04.^ 24.7  *  .83 1 0  3 .54497  5  9 


3.9447294 


8776  3.9432965881 1 

8777', 3.943346* "" 

877813.943  3  956 

87793.9434450 


j 

3.9417598 8780)3.9434945  83^ 

^1006^  ^46)3 . 94  *  8095  878 1 13 .943  5  440  88 1 6 
3.9401 17937473.94*859*  878213.9435934  83*7 

3.9401 6778748  3.941 908813733:3.94364^9  83 18 

3.9402  *  76  8749:3 .94^  5)584  8784  3.9436923  P8 1 9 

3 . 9402574,874  03.9^2  op3 1 187  8  5  (3;.  94374^80820 

- •_  -  K  k  2 


83 1 2 

8813 

8814 


3.9450252 

3.9450745 

3.9451238 

3.945173.0 

3.9452223 


3.94527*6 

3.9453208 

3.9453701 

3.9454193 


H  I  L  I  A  S  9. 


8862 

8853 

88(54 


882(5^3.9457(5:39 
88273.9458131 
8828  3,9458623 
88293.9459115 
88303. 945  9507  8  85  5 

3.946^00998866 
3.9460591 '8867 
3.9461082^8868 
883413-946 1 5748869 
883  5  3-9462066,8870 


9472376889113.94895068926 
88  57  3 .9472  866  8  892I3 .9489994  892  7 
8858  3-94733  57  889313.9490483  8928 

_ ..  8929 _ 

88603.9474337  8895  3.9491460893013.95085 1 5 


882 1:3-945  I 

$822|3.-9455<^7i 
88233.945<5i^3 

8824'3.945<^<^55§^5P}3-9473847  88943.949097I 

8825'3-9457I47 


3.9506569, 

3.-9  5^^705  5 

3-9507542 

3.9508028 


88363. 94^52  5  57  8871 
8837.31946304818872 
8838j3-94<^3  5408873 
88393.94^4031  8874 
88403.9464523  8875 


3.94748278896:3.9491948 
3.94753 1 7  889713.9492436 
3.9475807  889813(9492924 
3.9476297  889913.9493412 
3.9476787  89003.9493900 


8931 

8932 

8933 


3.9.509001 

3.P509487 

3.9509973 


8934b-P5 10459 


3.9477277 
3-9477767 
3.947825718903 
3.9478747  8904 


8901 


8935 

3-9494388  8936 


89023.9494876  89373.P5 1  ipi  8 


3.9479236 


3.94797268906 


3.948021 5 
3.^480705 


3.948 1 1 94 8909  3.9498290  89443.95 15318 


3.94816848910 


884113.94650148876  3.9482173 
8842:3.9465595  88773.9482662 
8843|3.‘9465996  8878  3.9483 1 51 
8844'3'.9466487  88793.9483641 

8845  3.9<p6978i888o  3.94841 30 

8846  3-94674698881  3.94846 1 9 
88x7  3.9467960 8882'3.948  5  r  08 


47  .  . 

88483.9468451 


8849  3 .9458942  8884*3 .948608  5 


S850||-9469433 


88833:9485597 


8885*3.9486574 


8886’3.9487063 


885 1:3.941^9923 

88523.9470414 

8853  3-9470905 

88543-947I395|— y. 

SB  5  5  3_:P47j886l889o  1 8 


[8887 

8888 


3.5)4880^ 


8907 

8908 


3.94953648938 
3.9495851  8939 


3.9510946 


3-9511432 


89051^.9496339  8940 


3.9496827  8941 
3-9497314.8942 
3 .4)497802' 8943 


3.9512404 
3.9512889 

3-95133751, 


3.9513861 

3.9514347 

3.9514832 


891 1 

8912 

?9i3 


8916 


3-9498777. 894513.9515803 

3-9499264*8946  3.95 16289 

3.9516774 
3.9517260 

3-9517745 

3.9518230 


3  [94997  5  2!  8947 

3V9500239  8948 


891 4  3-950072618949 


3-950121318950 


3.9518716 


3.9501701I8951 

891 7j3.9502 1 88^8952  3.95 1 9201 

89,1813.9502675  8953  3.9519686 

8919,3.9503162  8954,3.9520171 
89203.950364918955  3.9520656 


8921  3.9504135  8956 
89223.^504622  8957 
8‘p^3[3-95o5  109, 8958 

^^o;5596]" 


i3' 


3.9521 I4I 
3.9521626 

3.95221 1 1 

3.95225315 

«3 


m 


C  HI  LI  AS  10. 


^um 

Logarithm. 

Num 

8961 

3.9523565 

8996 

8962 

3.9524Q49 

8997 

896  3 

3.9524534 

8998 

8964 

3.9525018 

8999 

8965 

3.9525503 

9000 

8p<57b.9S2^472 

85)68|3.952(595<5 


logarithm.  .Num 

3.95404941903^ 

3.9540977I9032 

3.95414^09033  .  . 

3.9541  943!9034'3-95588oo  9059]^ 


•I 


Logarithm. 

3*95  573  5819056 

3.95579399067 

3.95583209068 

3.95588009069 

3.9559282’9070 

9071 


3.9559762 

9002*3. 954339o'9037  3.9560243 
9003  3. 954387, 2  9038  3. 95^^0723 


9072 

9073 


8969'3.952.7440  9004’3.9544355  5>039.3.956i2-O4'9074 


897o'3.9527924!90053.954jj37i9oW3-956i684  9O7  5 


9076 

9077 


[897 1  ‘3 . 9  5  2 8 409'90o6  3 . 9  5  45  3 1 9*  904 1  3  •  9 5  62 1 6  5 

8972*3. 9528893*90073.9545802  9042  3.9562645  ,  , 

!8973'3.9-52,9377*90o8  3. 9546284' 9043‘3.9563I25  9078  . 

i8974'3.952986i|9009;3.9546766  90443-9563605  907^3.9580380; ; 
,8975  3.9530345 ^ o  3.9547248  9045*’3.9564686j9o8^j3.958o858 


3.95741,57 

3.95746361 

3.95751151 

3.9575594I 

3.9576073; 

3.957655^1 

3.9577030, 

3.9577509; 

3.9577988 

3.9578466 

3.9578945 

3.95794^3 

3.9579902 


r8976'3. 95  30828*901 1 3-9547730  904613. 9564566I908 1 

8977  3.9531 3 i2[90I2'3. 9548212  9047.I3. 9565046  9082 

8978  3.953 17961901 313.9548694  904813.95655^619083 
89793.95322809014*3.9549176  90493.9566006  9084 
8980  3.95  327631901 5^.9549657, 9g_^i3.9566486|9o85 

8^ ’3^5 732  47  [90 1 6|  3 . 9  5  5  o  1 3  9  90  5 1 ' 3 . 9 5 66966'9  086 


8981 '3.9533247, - „ 

8982  3.95337309017  3.9550621  9052  3.9567445  9007 

i8:983‘3.95342i4'9Pi8;3.955ii02  9053i3.9567925i9088  _  ^ 

;89843.9534697b°^^3. 955 1584 90543.9568405  9089  3.9585 161 

8985  3.9535181  9020*3.9552065  905513.95^8851909013.9585639 


3.95813371 

3.95818151 

3.9582294] 

3.9582771 

3.958324 


3.9583727 

3.9584205,,, 
3.9584683 


8986  3.953 5664'902  I  3.9552547 

8987  3.9536147  9022  3.9553028 
89883.9536631  9023'3.95  53  510 
[8989'3.9537ii49024|3.955399i 

8990*3.9537597  9025I3. 95  54472 


^913.9538080  90263.9554953 


90563.95693649091  3.95861171 
90573.956984490923.9586594 

9058  3.9570323  9093  3.9587072 

9059  3.9570803  90943.9587549 

9060  3.95712821*9095  3-95^27 


3.9538563  9027 

3.9539046,902813.95  55915 
952919029  3.9556397 

Poi  2*9030 


9061 


3.957176119096^3.9588505 

3.9555434'9062!3.957224i  9097  3.9588982 

906313.9592720  9098  3.9589459 

906413 .95731 99  9099^3  •  95  8993  7, 
3.9573678)91  oo|3.95^^4 


€  H  I  I<  :I  A  S  ;io. 


9136 

9137 

9138 

9139 

9140 


9141 
9 1 4'’ 


Num  Logarithm^ 

9 1 01 '3 ,95  90891 

91023.9591368 

9103I3. 9591845 
91043.9592322 

9105:3.9592799 

9lo6j3.9593276 
191073.9593753 
9108  3.95942309143 

91 09^3. 9.5 947 07  9144 
91 103.9595184  9145 

(91 1  Ij3.9.595'560  9i46 
:9II23.959<^i37  9H7 
91 13  3.9598’(Ji4 

|9i  I4'3.9597090 

9ii5  3.95975<^7 

1911613.9598043 


91 173.9598520 

'91183.9598996 

i9M'9{s.P599472 


91 

21 

91 

22 

23 

9124 

91 

25 

91 

26 

9127 

91 

28 

91 

29 

Ipi 

30' 

3.9600425 
3.9600901 
3.9601377 
3.9601 853 
3.9602329  9160 


3,9607561*9171 

3.96o8o36[9I72 

3.9^0851219173 

3,9608987:9174 


'3.96241 679206^3 ,964071  o 


3.96246409207  3.9641 18. 
3.9625 1  i4'92o8  3  9641653 

. _ _  3 .962  5  5  87'9209  3 ,9642 1 2'5 

3.9609462  91 75  3.962606 1  j92 I 0  3.9642596 


3 .960993  7  9 1 76'  3 . 96  26  5  3  4  92 1 1 

C  .  ^  I 


3.96104129177 
3.9610887  9178 
3.961 1362  9I79I3.9627954 


3.96270079212 

3.9627481  9213 

9214 


3.9643068 

3.9643  53P 
3.9644011 
3.9644482 


3.96^837  9180:3.9628427  9215  3.9644953 
3.96i23i2  9i8i|3.962890ojp2i6:3.964542^ 


3.96 1 2787  91 82*3.9629373192 1 7  3.9645896 
3.96 1 3262  91 83  3.9629846*92 1 8^3.9646367 
,  - "  3.96303 1992 i;^3.9<^46838 


9148-  ,  .  ,  ^ 

9I493.9<Ji3736  9i84 

915°  3.961421 1 9185!  3.963O792i922O^3.9647309 


9151 

9152 

9153 

9154 

9156 

9157 

9158 

9159 


3.9602805  9161 
3.9603280  9162 


3.9604232 


3.9605183 

3.9605659 

!j3.9606i35 

;9  I  34-3.9606610 

9n5'3.9607086 


9163 

9164 

9165 

9166 

9167 

9168 


3,9647780 

3.9648251 

3.9648722 


3.96146869186  3.963 1 264*922 1 
3.96151609187  3.963 1 737)9222 
3.961  5635  9188  3.96322io;922'3 
3.96 1 6 1 09  91 89  3.96326831922413.96491 93 
3^  16583  91 90 13.9633155*922513.9649664 

3.963  3628!9226i3.9650i34 
3.96341001922713.9650605 
3.963457319228 


3.96i705§  91 91 

3.9617532I9192 
3.961 80069 1 93 
3.9618481 9 1 94 

3.96194299196 


3.9619903 

3.9620377 

3.9620851 

3.9621325 

3.9621799 

3.9622272 

3.9622746 


9197 


3.9651076 


3.96359909231 

3.9636462I9232 


9198  3.9636934I9233 


9195 

920c 


91693.9623220 
9I70'3. 9623693  9205 


9201 

9202 

9203 

9204 


3.96374069234 

3.9637878I9235 

3.9638350 

3.9638822  9237 

3.9639294  9238 

3 .993 97^61923 9 
3.9640238 


3.9652488 
3.9652958 
3.9653428 
3.9653899 

—  3.9654369 

92^3.9654835 


3.9655305 

3.965578c 

3.965625c 


92403.965672c 


■  .4  ■ 


C  H  I  LIAS  lo. 


Nu-n|  La^arit hm,  Logarithm^  ''Hnxn  Logarithm. 

,^41  3^^19092.7'5|3-9^?73^5o7  93i  i|3-9689953'9345  ^7"^^ 
[9242  3.95575oo9277;3.9^'>7407'^|93  1 2:3-9(^90430  9347  3.970^722 
924313.9558 1 30 9278:3. 9674544  93 1 3 ’3-9'^9o895  934^  3-9707 1 83 
!9244'3.-9558599-9279'3-9<5750I2.|93I43-9(5'9I3<^2'9349  3-9707652 
9245'3. 9659069 9280  3. 9575480 93 1  5|3.969i  8^'^5o  3. 97081 16 


9246 3. 9659539928i'3. 9675948  931613.9692295  9351  3.9708581 
92473.96600099282  3. 96754i6|93I7'3. 9692761  9352  3'.9709045 
,9248  3*. 9660478  9283  3.9676883*93  18  3.9693227  9353  3.97^9509 
I9249  3.9660948  9284  3^96773  5  I  931 9j3- 9693 693  93  54  3-9709974 
'92'50  3v966i4i7  9285  3.9677819  932o'3. 96941  5^'^55  3.9710438 


19251  3.9661887  92863.9678287  932113.9694625  9356  3.9740902 
^9252  3.96623 56,92?7  3-9678754932213.969509119357  3-97(  ^366 

‘9253  3'.96628269288  3.9679222  9323*3. 9695557935^  3-971  1830 

I9254  3.9663295I9289  3.9679690  93 24'3. 9696023  9359  3,971  2294! 
>92553 .9663764';9290  3.96801  57 19325I3.9596488  9360  3.97  [_2 758] 

- - - -  ' "  9326l3.9696954'93-6i  5-971  322.2 

9327!3.969742ol9362  3.9713686 

932813.9697885:9363  3-97i4'i  50 


19256 3.9664233  92913, 9680625 


19257  3-9664703  9292  3'. 9681 Q92 
■9258  3. 9665i72!9293  3.9681  559 
I92  5  9  3  -  966  5  64.1  *92  94  3  -  968202  7 


9260  3,96661 10 

9261  3.9666579 
1:9262  3.9667048 
9263  3-9667517 
’92643-9667985 

^265 


9295  3.9682494 


92663.9668923 
■926713.9669392 
3,9669860 
3.9670329 


9268* 
9269 

9271 

19272 

;9273 

i9214 

^275 


9296  3.9682961 
92973. 9683428  9332 
9298  3.9683895  9333 
9^9l9'3. 9684362  9334 
93003.9684829*9335 


93  2 9  3  -  9698 3  5 1  936 4  3  - 97 1 46 1 4 
933  Oj3-96988i6  93  ^  3.971  5078 

933  1 13-96992829366  3.97 1  5  542 


9301  3.9685296  9336 
930213. 9685763  9337 
930313,96862309338 
9304I3. 9686697  9339 


3.9699747,9367  3-97 16005 
3.9700213  9368  3.9716469 
3,970067819369  3.971693 

3.51701 143193703.97173961 

-  ^x. 


.9670797;9305 


3.96712609306 
3.9671734.9307 
3.9672203  9308 
3.9672671  9309 


3.9687164 

3.9687630 

3.9688097 

3.9688564 

3.9689030 


3,9701608,937 113.9717859] 
3 . 9702074I937 2  3 .9718323 


3.9702539  937Si3-97i8786 


3.9703004  9374-3.971 9249 
93  40j3  •  9703  46  9I937  513  -  97 1 97 1 3 


9341 

9342 

9343 


3-9673139  93 1 0I3. 9689497 


3.9703934 

3,9704399 


9376  3.9720176 
93773-6720639 


3-9704863  937%.972 1 102 

9344I3.9705 328|9a79  3.972 1  565 

93 45  3 - 970 5 7 93 593 8oi3.9722028| ■ . 


V 


&.V 


\ 


CC  H  I  L'l  A ,5  TO. 


.Klim 


9381 

9382 

9383 


Logarithm. 


3.9722491 
3.9722954 
3.9723417 
93843-97^3^80 

938513.9724343 


Niiml  Logarithm,  N |Nunij  Logarithm, 

948(3 


9416 

9417 

9418 

9419 

9420 


9386 

9387 

9388 


3.9724805 
3. 97*2  5  268 
3,-972  573l 
93893.9725193 
93903.9725556 


9391 

9392 
I9393 


3.97271 18 
3  9727581 
3.9728043 


193943-9728506 


49395 


3,9738555 
3.9739126 

3.9739587 

3.9740048 

3j^/^5_59 
9421  3.9740970 


9451  3-9754778 

9452  3.9755237 


9487 


9453  3.9755<^97  9488 


9422 

9423 


3.974143 1 

3.97,41892 


94243.9742353 


9454 


9455 


3.9756156 


3.9770831 

3.9771289 

3.9771747 


3.975661 5 


9456  3.6757075 

945713-9757534 
9458  3-9757993 

945913.9758452 


942513.9742814^946013.975891 1 

942613.97432741946 i.j3.9759370 


9427 

9428 


3.9743735  9462 


3.9744196  9463  3.9760288 


3.9759829 


9429  3.9744<>5^'9464  3.97<3o747 


94893.9772204 


949083.9772662 


9491.3.9773126 

94923.977357^, 

9493  3.9774035 

3.9774492 
3.9774950 


9494 

9495 


94963.9775407 


9497 


jl9396 

*19397 

’9398 

:l9399 


3.9728968  94303. 07451 17  946513.9761206 


3.9729430 

3.9729892 

3.9730354 

3.9730816 


;940P3. 9731278 


1 


9401 


[9402 

I9403 


3.9731741 


9431 

9432 

9433 

9434 

9435 


3.9745577  946613-9-761665  950113.9777693 

3.9746038  9467 '3.97621 24  9502I3. 97781  50 


9499 

9500 


3.9775864 


9498  3.9776322 


3.9776779 

3.9777236 


3.9746498  946813.9762582 
3.97469..599469I3-9763041 


3.9732202 


3.9732664 
,94041 3.973  3 126 
9405  3-9733588 


9406  3.9734050 

9407  3.97345.1 1 


9436 

9437 

9438 


9503 

9504 


3.97474199470  3.97635009505 


3.9778607 

3.9779064 

3.9779521 


3 . 9747  8  79  947 1  ;3 . 9763 9  5  8  9 5o6|3 -  977997 8 
3.97483409472'”"''’^ - 


3.97488009473 


94393.97492609474 


9440 


9408 

9409 
10 


! 


3.9734973 

3.9735435 

3.9735896 

3.9736358 


3.97644179507  3.9780435 

3.9764875  9508  3.9780892 

3.97653349509 


3 .9749720  947  5 13.9765792  9510 


9441 

9442 

9443 

9444] 

9445 

9446 


9411 

941 2|3 . 97 3 68 1 9j  9447 

94133.9737281 

.,941^3.9737742 
,'941 513.9738203 


3.9750180 9476  3.97662511951 1 


3-97506409477 
3.9751 1009478 
3.97515609479 
3.97520209480 


3.9766709^9512 
3.97671679513 
3.9767625  9514 


9448 

9449 

9450 


3-975214799481 

3.975^9399482 

3.97533999483 

3.97538589484 

3.97543189485 


3.9768083 


3.9768541 

3-9768999 

3.9769457 

3.9769915 

3.9770373 


^15 

9516 

9517 

9518 

9519 


3.9781348 

3.9781805 


3.9782262 

3.9782718 

3.9783175 
3.978363 

3.9784088 


3.9784544 

3.97850Q1 

3.9785457 
,,-,,3.978591^ 

95  r 3.9786369 


15. 


C  H  I  L  I  A  S 


Muni 

Loj^arithm.  |NurB 

Logarithm 

\luni 

7591 

;>59- 

9593 

9594 

9595 

Log  arithm 

Hw^^\Logarithm.  ( 

9521 

9522 

9523 

9524 

9525 

5*9786826 
5.9787282 
3.9787738 
3.9788 194 
3.9788650 

955^ 

9558 

9559 

956c 

3.980276  i 
3.9803216 
3.9803670 
3.9804125 

3.9804579 

3-98  18639 
3.98  I9O92 
3.9819544 
5.981 9997 
3.982045c 

— — — . — — " — - 

9626  3.9834459 

9627  3.98349 10 

962813.983  5361 
9629*3.98358 12 
963015.9836263 

9526 

9527 

9528 

9529 

9530 

3.9789 106 
3.978956; 

3.9790017 

3.9790473 

3.9790929 

9561 

9562 

9563 

956-i 

9565 

3.9805033 

39805487 

3.9805942 

3.9806396 

3.9806850 

9596 

9597 

9598 

9599 
960c 

3.9820902 
3.9821355 
3.9821807 
3.982226c 
3.98227 12 

963 1' 

9632 

9633 
7634. 

3.98367  14 
3-9837165 
3'98376i6 

3.9838066 

3.9838517 

953  1 

9532 

9533 

9534 

9535 

3-9791385 

3.9791840 

3.9792296 

3.9792751 

3^.9793207 

9566 

9567 

9568 

9569 

,957^ 

3.9807304 
3.9807758 
3.9808212 
3 .9808666 

3,9809 1 19 

9601 

9602 

9603 

9604 
7605 

3-9823 165 
3  9823617 
3-9824069 
3.9824522 

3.9'^24974 

9636 

9637 

9638 

9639 

964c 

3.9838968 

3.9839419 

3.9839869 

3.9843320 

3.9840770 

9536 

953- 

953S 

9539 

954c 

^9793662 
•3.97941 18 

3-9794573 

3-9795028 

3.979S'484 

9571 

,9572 

9573 

9574 

9575 

3.9809573 
3.9810027 
3.9810481 
3.9810934 
3.98 11388 

9606 

9607 

9608 

9609 

9610 

3.9825426 
3.9825878 
3.98263  30 
3.9826782 
3.9827234 

9641 3.984122 1 
96423.9841671 
9643  3.9842122 
96443-9842572 

9645'3-9843022 

9541 

9542 

9543 
^  9  544 
i9545 

:  0546 

9547 

19548 

19549 

19550 

3-9795939 

3.9796394 

3.979^849 

3-9797304 

3.9797759 

9576 

9577 

9578 
957^ 

958c 

3.98 1 1841 
3.98 1229  5 
3.98 12748 
3.98 13202 
3.9813655 

961 1 

9612 

9613 

9614 

9615 

3.9827686 

3.9828138 

3.9828589 

3.982904] 

3.9829493 

9646 

9647 

9648 

9649 

1Q65O 

3.9843473 

3'.9843923 

3.9844373 

3.9844823 

3  9845273 

3.97982  i4'958  j 
3  9798669'9582 
3.97991249583 

3-9799579,95^4 
5.98000349  50s 

3.98 14108 
3.98 14562 
3.98 1 50 1 5 
3.9815468 

3.,98i592I 

9616 

9617 

9618 

9619 

9620 

9621 

9622 

9623 

9624 

9625 

3.9829945 

3.9830396 

3.9830848 

3.9831299 

3.9831751 

3.9832202 
■3.9852654 
3.9833  105 
3.9833556 
3.9834007 

9651 

9652 

7653 

7654 

9655 

9656 

9.657 

9658 

9659 

9660 

3.984572'3 

3.9846173. 

3.9846623 

3.9047073 

3.9847523! 

3.9847973- 

3.9'8-48422; 

3.984887:^ 

3.98493221 

3.984977 1' 

9551 

9552 

9553 

9554 

9555 

3.98004889586 
3.98009439587 
3.9801  3989588 
3.9801852  9589 
3.9802307I9  59c 

3.98  16374 
3.9816827 
3.98  17280 
^.9817733 

3.9818186 

LI 


C  H  I  L  I  A  S  10. 


(  .Siull 

Logarithm 

\Jiin! 

Logarithm. 

[Narn 

Logarithm 

3.9897167 

3.9897612 

3.9898056 

3.9898501 

3  9898946 

1)66  i 

966.2 

9665 

19664 

L66  ■■ 

3.985022 1 
3.985067c 

3.9851  I2C 
3.9851569 
3.9852OIQ 

>696 

9697 

9698 

9699 

970c 

3.986592(1 

3.9866374 

3.9866822 

3.986727c 

3.9867717 

1)7  5  1, 
973  2j 

9733 

9734- 

9735 

3.988 1 575*9766 

3,9882o^2Lf'9767 
3.9882407  9768 
3.9882913  9769 
3.9883360977c 

ry666 

1  >667 

L668 

9669 

I967C 

3.9852468 

3  9852917 
3.9853366 
3.98538  16 
3.9854265 

9701 

970.: 

9703 

9704 
970s 

$  9868 1 6  ^ 

5.98586  1 5 

3.986906c 

3.9869 

5.9869955/ 

9736j 

9737 

>738 

9739 

974c 

3.9883806  977 1 
3.9884252' 9772 
3.98846989773 
3.9885 144'9774 
3-9885590:9775 

3.989939c 
3.9899835 
3.9900279- 
3.9900723 
3.9901 168 

967 1 

9672 

9673 

9674 

967*5 

3.9854714 

3.9855163 

5.98556I2 

3.985606 1 
3.98565  IC 

9706 

,707 

9708 

9709 

9710 

3.9870403 

3.9870850 

3  987 1298 

•5-937 '745 

3.9872 192 

9741 

9742 

9743 

9744 

9745 

3*988603  5-9776 
3.988648  1*9777 
3.9886927.9778 

3*93^7373  9779 
3  98878 18I9780 

3.99016  12 
3.9902056 
3.990250c 
5-9902944 
3.9903389 

19676 

9677 

J9678. 

9679 

j968c 

3.9856959 

5.9857407 

3.9857856 
3.98  58305 

39858754 

9711 

9712 

9713 

9714 

9715 

3.9872640 

3.9873087 

3.9873534 

3.9873981 

3.9874428 

9746 

9747 

9748 

9749 

9750 

3 .9888264 
3.9888710' 
3.9889155 
3.9889601 
3.9890046 

9781 

9782 

9783 

9784 

9785 

3.9903833 
3.9904277 
3.9904721 
3.9905164 
3  9905608 

1968  ] 
1968:. 

9683 

1968/1 

3.9859204 

5.9859651 

3.9860099 
3.9860548 
3  9860996 

9716 

9717 

9718 

9749 

9720 

3.9874875 

3.9‘-’75322 

3.9875769 
3  9876216 
3.9876663 

9751 

9752 

9753 

9754 

9755 

•f 

3.9B90492 
3.9890937 
3.989 1382 
3-9891828 
3.9892273 

9786 

9787 

9788 

9789 

9790 

3.9906052 

3.9906496 

3.9906940 

3.9907383 

3.9907827 

19686 

19687 
1968? 
I9689 
I969C 

I969 1 
{9692 
1369  3 
*694 
19695 

3.986-1455 
3.986  1893 
3.9862341 
3.986279c 
3.9863238 

9721 

9722 

9723 

9724 

9725 

3.9877109 

3.9877556 

3.9878003 

3.9878449 

3.9878896 

9756 

9757 

9758 

9759 

9760 

3.9892718 
3.9093 163 
3.9893608 
3.9894053 
3.9894498 

9791 

9792 

9793 

9794 

9795 

3.990827c 
3  9908714 
3 .99  69 1 58 
3.9909601 
3 .991 0044 

3-98.63686 

3-9864134 

3.9864582 

•  3'.986503c 
3.9865478 

9726 

.9727 

9728 

7729 

9730 

3.9879343 

3.9879789 
3.988^0236 
3.9880682 
[3.988 1128 

976; 

9762 

9763 

9764 

9765 

3.9894943 

3.9895388 

3.989583.3 

3-9896278 

3.9896^22 

9796 

9797 

9798 

9799 

980c 

3.9910488 

3.9910931 

'3.991137*1 

3.99 1 18  18 
3.9912261 

C  H  I  L  I  A  S  10 


jNuriv 

Lo^itrithm.  ;Nun 

Lo^^artthm, 

Num 

Logarithm, 

Nun 

Logarithm. 

9801 

9802 

9803 

9804 
980^ 

3 .99 1 2704' 

3.9913147 

3.9913590; 

3.9914033 

3.9914476 

9836 

9837 

9838 

983s 

984c 

3.9928 185 
3.9928627 
3.9929068 
3.9929510 
3.9929951 

9871 

9872 

9873 

9874 

9875 

3.9943612 

3-9944051 

3.9944491 

3  -99449  3 1 
3-99-^5371 

9906 

9907 

9908 

9909 

9910 

9911 

9912 

9913 

9914 

9915 

3.9958983 

3.9959422 

3-9959860 

3  9960298 
3.99607371 

3.9961 175; 
3-9961613; 

5»996205 1 

3.9962489 

3.9962927 

9806 

9807 

9808 

9809 
198  1C 

3.9914919 
3.9915362 
3.9915865 
3.9916247 
3.99 16690 

9841 

9842 

9843 

9844 

9845 

3.9930392 
3.9930834 
5.993 1275 
3.9931716 
3  9932157 

9876 

9877 

9878 

9879 

9  8  80 

3.994581 1 
3-9946251 
3.9946690 
3-9947130 
3.9947569 

98 1 1 

9812 

9813 

9814 

,9815 

3  99^7133 

3-9917575 

3.99 18018 
3.99 18461 
5.9918903 

9846 

9847 

9848 

9849 

9850 

3.9932598 

3-993  3  639 
3.9933480 

3-993  392.1 

‘3-9934362 

9881' 
9882 
988  3 

9884 

19885 

3-9948oo9'99  16 

3.994844819917 
3.994888809 18 

3.99493279919 

3-994976719920 

3.9963365 

3.9963803 

3.9964241 

3.9964679 

3  99651 17 

9816 

9817 
98  18 
9819 
982c 

3.9919345 
3.99 19788' 
3.9920230 
3.9920673 
3.9921 115 

9851 

9852 

9853 

9854 

9855 

3-9954803 

3.9935244 

3.9935685 

3-9936126 

'3.9936566 

9886 

9887 

9888 

9889 

9890 

3.9950206 

3.9950645 

3. 99  5108- 

3.995152^ 

3-9951963 

9921 

)922 

^923 

^924 

5925 

3.9965554 
3.9965992  , 
3.996643  c 
3.9966868 
3.9967305 

9821 

9822 

9823 

9824 

9825 

3.9921557 

3.9921999 

3.9922441 

3.9922884 

3.9923326 

9856 

9857 

9858 

9859 

9860 

3.9937007 

3.9937448 

9937888 
3  9938329 
3.9.938769 

9891 

9892 

9893 

9894 

9895 

3.9952402 

3.995284] 

3-9953280 

3-9953719 

3.9954158 

9926 

9927 

9928 

9929 

993  c 

3-9967743 

3-9968180 

3.9968618 

3-9969055 

3-9969492 

9826 

9827 

9828 

9829 
983c 

3.9923768 
3  9924210 
3.9924651 
3.9925093 

3.9925535 

9861 

9862 

9863 

9864 

9865 

3.993921c 

3.993965c 

3.994009  c 
3.9940531: 
3.994097' 

9896 

9897 

9898 

9899 
3900 

3-9954S9"- 

3.9955036 

3;-995547-t 

3-9955913 

3.9956352 

993  1 

9932 

9933 

9934 

9935 

3.996993c 
3.9970367 
3.9970804 
3.9971242 
3.997  >679 

9831 

9832 

9833 

9834 
983^ 

3.9925977 

3.9926419 

3.9926860 

3.9927302 

3.9927744 

9866 

9867 

9868 

9869 

9870 

3.994141 1 

3.9941851 
3.994229 1 
3.99427.3 1 
3  9943172 

990113.9956791 
99,02  3-9957229 

9903  3.9957668 

9904  3.9958106 
9905I3. 9958545 

9936 

9937 

9938 

9939 

9940 

3.99721 16 
3.9972553 
3.9972990 
3.9973427 
3.9973864 

LI  2 


t--. 


G  H  I  L  I  A  S  lo. 


Niiii. 

Logarithm. 

Null)  Logarithm 

N  u  m  1  Logari  t  hm\ 

9^941  3.9974301 

994^:3-9974738 
9943  3-9975 ‘74 

9944'3.99756‘i 

994S'3-9976o48' 

9956 

9957 

9958 

9959 

9960 

3.9980849 

3.9981285 

3.9981721 

3.9982157 

3,9982593 

9971 

9972 

9973 

9974 

9975 

3.9987387 

3.9987823 

3.9988258 

5.9988694 

3.9989129 

9986 

9987 

9988 

9989 

9990 

3.9993916 

3.999435c 

3.9994785 

3.999522c 

3-9995<^55 

9946  3.9976485 

9947  3.9976921 

9948  3-9977  3  58 

9949  3  9977794 

9950  3,997823  1 

996  1 

9962 

9963 

9964 

9965 

3.9983029 

3.9983465 

3.9983901 

3.9984337 

3.9984773 

9976 

9977 

9978 

9979 
998c 

3.9989564 

3.9990000 

3.9990435 

3.9990870 

3.9991305 

9991 

9,992 

9991 

9994 

9995 

3.999609c 

3.9996524 

3.9996959 

3-9997393  ■ 
3.9997828 

9954,3.9978667 
9952  3.9979 lO^ 

9953|3.997954C 

99543.9979976 

995^13.9980413 

9966 

9967 

9968 

9.969 

.997c 

3,998520.9 
3.9985645 
3 .9986080 
3.9986516 
)*3. 9986952 

9981 

9982 

9983 

9984 

9985 

3.999  1740 
3.9992176 
3.99926 1 1 

3  9993046 
3.9993481 

9996 

9997 

9998, 

.9999| 

I  GO  00:. 

3.9998262 

3.9998697 

3.9999131 

3.9999566 

4.000000Q 

kWi 
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'  ,  'OF  ■  • 

Artificial  SmE  S,  r A  N GENTS 

and  the  Complenients  Arithmetical-  of 

Sif2€s,  fijpplying  the  ufe  of  Stunt  s,  the  Radius. 
10.0000000.  And' to  every  Degree  , 
and  Minute  of  the  Qjudrmu 


I 


( 


c 

Sine. 

SINK 

Co  Ti'lefTienf. 

Tang 

r  A  N  0  E  N  r 

Comple.ncnt. 

Com.  Anrn- 

netic.  of  Sine 

A  rim. 

of  Sine  Com. 

c 

1 

2 

3 

4 

5 

G 

5.463726 1 
6.764756 1 
6.940847  3 
7.065785c 
7.162696c 

1 0.  ocooooo 

C 

60 

10.  0000000 

.ooooooc 

9-9999999 

9.9999999 

9  9999998 

9.9999997 

9.9999995 

6.463726 1 
6.7647562 
6.9408475 

7.0657863 

7. 1626964 

13.5362739 

13.2352438 

13.0591525 

12.9342137 

12.8373036 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

4C 

39 

38 

37 

36 

35 

3^. 
33 
32 
3 1 

30 

3-5362739 

5.2352439 

5.0591527 

2.934214c 

2.83-73040 

ooooooc 
-0000001 
0000002 
000000 3 
000000^ 

6 

■  7 
■8 

9 

10 

7.241877 1 
7.3088239 
7.36681 57 
7.417968 1 
7.4637255 

9.9999993 

99999991 

9.9999988 

9.9999985 

9.q99998i 

7.2418778 
7.3088247 
7  3668 169 
7.4179696 
7.4637273 

12.758 1222 

12.69 1175^ 

12.63  3 183 1 
12.5820304 
12.5362727 

2.758 1225 
2.69 1 176 1 
2.633 1-843 
2.58203 1$, 
2.536274s 

0000007 
0000009 
*0000012 
.00000 1 5' 
OOOC018 

1 1 

12 

13 

H 

'5 

7.5051 181 
7.5429065 
7.5776684 
7.609853c 
7.6398  i6c 

?  9999978 

9.9999974 
9.9999969 
9  9999964 

9.9999955 

7.5051203 
7.542909 1 
7.5776715 
7.6098566 
7  6398201 

1 2-4948797 

12.4570909 

12.4223283- 

12.3901434 

12.3601799 

2.49488 19 

2-4570935 

2.42233.16 
2.390147c 
2.360 184c 

-0000022 

.0000026 
C00003 1 
.0000036 
*0000041 

t  c 

‘7 

18 

19 

’C 

7  6678445 

7.6941733 

7.7189966 

7.7424775 

7.76476.37 

9.9999953 

9  9999947 
9  9999940 
9.9999934 

9.9999927 

7.6678492 
7  6941786 
717 190026 
7.7424841 
7.764761c 

i2.~3  32i5o8 

12.3658214 
1 2.280997/1 
12.2575  *59 
12.23  5  2. 3  90 

2.3321555 

2.3058267 

2.281003^' 

2.2575225 

2.23524.63 

c 

,0000047 

OCOC053 

:.cococ6o 

.0000066 

OOOCO7  3 

cocccS I 

.OCC0089 
0000097 
C000106 
.00001 15 

21 

22 

^3 

^4 

26 

2? 

29 

5C 

7.7859427 
7.806 1458 
7.8254507 
7.8439338 
7-86 16623 

9.99999.19 

9.9999911 

9.9999903 

9.9999894 

Q.9999885 

7.7859508 
7.8061547 
7.8254604 
7.8439444 
7.86 16738 

12.2146492 

12.1938453 

12.1745399 

12. 1560556 
12. 1383262 

2.2140573 

2.1938542 

2.1745493 

2.1560662 

2.138-3377 

7.8786953 
.7.89508  54 
7-9108793 
7  9261 190 
7  94084 1 Q 

9-9999876 

9  9999866 
9.9999856 
9.9999845 

9.9999835 

7.8787077 
7.895C988 
7.9  108938 
7.9261344 
7.  9408  5 84 

12.1212923 
12,1049012 
12.089 1062 

12.0738656 

12.059 1416 

2. 1  2  I  3  047 
2. 1049  146 
2-.o89l207 
2.073881c 
2.0591 581 

OOCO 1 24 

0000134 

.0000144 

0000155 

.0000165 

SINE  1  [TANGENT 

rortiplement.  'OIIIC.  |  Complement. 

Tang. 

8c 

1 

% 

1 


I 

i 

I 

; 

,1 

i‘ 

'!; 

ii 

i, 

■(  ■ 

i-. 

r 


.s 


/ 


i 

I 

1 

i 


/ 


c 

Sine. 

SINE 

CompleTient. 

Tang. 

t  A  N  U  E  N  r  j 
Conple.-nen\  | 

Com.  Arita- 
Hftic.  of  Sine 

2.059 1581 

Com.  An  in,  > 
.of  S;ne  Com. 

.0000165 

^  30 

7.9408419 

9.9999835 

7.9408584 

12.059 14 16 

30 

5I 

3  3 

34 

35 

7-955<2>8i9 

7.9688698 

7.9822334 

7.9951980 

8.0077867 

9.9999823 
9.99998 12 
9.9999800 
9.9999788 
9.9999775 

7.9550996 

7.9688886 

7*9822534 

7.9952192 

8.0078092 

1 2. .0449003 
12.03  r  1 1 13 

12.0177466 
12.0047808 
1 1.992 1908 

29 

28 

27 

26 

^5 

2.0449 18 1 
2.03 1 1302 
2.0177666 
2. 0048  020 

1.9922133 

j.OOOOl7'y 

. 0000188 

.OOO'OIOC 

•0000212 

.0000225! 

0000238 

.0000252 

L0COO265 

000027^ 

.0000294 

36 

37 

38 

39 

40 

8.0200207 
8.03 19195 
3.043  5009 
3.0547814 
8.0657763 

9.9999762 

9.9999748 

9*999973  5 
9.9999721 

9.9999706 

8.0200445 
8.03 19446 
8.0435274 
8.0548094 
8.0658057 

V^-9799555 

1 1  9680553 
1 1.9564726 

I I. 945 1906 

I I I. 9341943 

K4 

Ub 

22 

21 

2C 

1*9799793 

1.9680805 
1.956499 1 
1-9452186 
1.9342237 

+  1 

42 

43 

■44 

45 

3.0764997 
S. 0869646 
3.097  1832 
8.1071669 
i.  1 169262 

9.9999691 

9.9999676 

9.9999660 

.9.9999644 

9.9999-628 

8.0765306 
8.0869970 
8.0972172 
8.1072025 
8.1 169634 

1  1.9234694 

1  1.9  1  3003c 
■1  1.9027828 

t  1.8927975 

1  1.8830369 

19 

18 

17 

16 

.‘5 

1.9235003 

1-9139354 

'1-90281681 

1.89283  3 1 
1.8830738 

•0000-309  • 
.0000324 
.000034c 
.0000356 

•OOOO372 

46 

47 

48 

49 
5^ 

8. 1 264.7 
8.13  58104 
8.1449532 
8.1539075 

8.1626808 

9.999961 1 

9-9999594 

9-9999577 

9-9999559 

9.9999541 

3. 1265099 
8.135851© 

8.144995^ 
8. 1 5395 16 

8. 1627267 

1 1.873490 1 

1 1.8641490 
1 1.8550044 
1 1 .8460484 
1 1.8372733 

14 

13 

12 

11 

10 

1-8735290 
1.8641896 
1.8550468 
1.8460925 
I-8S73  192 

0000389 
0000406 
0000423  ' 
.000044  ■ 

•OOOO459 

52 

53 
.54 

55 

8.1712804 
8. 1 79  7 12 1 
8. 1879848 
8.196 1020 
3.2040703 

99999522 

9.9999503 

9-9999484 

9.9999464 

9.9999444 

8. 17 1 3282 
8.1797626 
8-1880364 
8.1961556 
8.2041259 

1 1.8286718 
1 1.8202374 
1 1. 81 19636 

1 1.8038444 

11.7958741 

9 

8 

7 

'6 

5 

1.8  287196 
1.8202871 
1.8120152 
1.803898c 

1.7959297 

.OOCO478 
‘OOOO497  ' 

•0000516 

0000536 

0000556 

56 

57 

58 

59 

60 

8,21 18949 
8.219581 1 
8,2271335 
8.2345568 
8.2418553 

9.9999424 
9.9999403 
^.9999  3  82 
9*9999360 
9*9999338 

8.21 19526 
8.2196408 
8.2271953 
8.2346208 
8.241921 5 

1 1.78804-74 

1 1.7803592 

1 1.7728047 

1 1.7653792 

1 1.7580785 

4 

3 

2 

1 

C 

89 

1.788105 1 
1.7804189, 
1.7728665 
1.7654432 

1.7581447 

•  0000576 
.00005^97 
0000618 
■00C10640 
C000662 

1 

SINE 

Cemplement. 

Sine;, 

TA NGENT 
Complement. 

Tang. 

■ 

1 

o 

Sine  I 

SINE 

Coiiplctnent. 

Sine. 

tangent 

Complement. 

1  Co.Ti.  Arith. 

\  metic.of  Sine. 

Com.  Aritii.  1 

of  Sine  Com. 

8.2418553 

9-9999338 

8.24192 1 5 

[  1.7580785 

60 1.7581447 

.0000661 

% 

1 

2 

3 

4 

5 

S.24903  3'2 
8.2560943 
8.263O424 
3.26988 10 
8.2766 1361 

9.99993  16 
9,9999294 
9.9999271 
9.9999247 
9.9999224 

3.249 1015 
8.256 1649 
8. 263 1153 
3.2699  563 
8.27669 12 

1 1.7508985 
11.7438351 

I  1  7368847 
11.7300437 
1 1.7233088 

59|i. 7509  668 

58'i.7439057 

57,1.7369576 
56  1.7  30 1 190 
55*1.7233864 

.0000684, 

•0000706* 

.0000729 

.000075^ 

.0000776 

6 

9 

lO 

8.2832434 

8.2897734 

8.2962067 

8.3025460 

8.3087941 

9.9999200 

9.9999175 

9.9999150 

9.9999125 

9.9999100 

8.2833234 
3.2898559 
8.29629  17 
8.  3026  33  5 
3. 3088S42 

1 1.7  166766 
I  1,7101441 
I  1.7037083 

1 1.6973665 
I  1.69  11158 

54*1.7 167566 
53ji. 7102266 
52,1.7037933 
5  ij  1.6974540 
50I1.69 12059 

.0000800 

.0000825 

.0000850 

.0000875 

^OOOOpOO 

1 1 

12 

13 

14 

15 

8.3149536' 
8.3210269 
8.3270 163 
8.3329243 
3.3387529 

9  9999074 
9.9999047 
9.9999021 
9.9998994 
9.9998966 

8.3 1.50462 
3.321 1221 
3. 327 1143 
3.3330249 
3.3388563 

I  1.6849538 
1  1.6788779 
11.6728857 

1  I  .666975  ^ 

1 1 .66 11437 

49!  I '68  50464 
48  1.678973  1 
47  1-6729837 
46-1.6670757 
45li-66l247i 

.0000926 

.0000953 

.OC00979 

.0001006 

.0001034 

16 

I? 

18 

19 

20 

8.3445043 

8.3501805 

8.3557835 

8.36  13 15c 
18.3667769 

9.9998939 
9.99989  1 1 
9.9998882 
9.9998853 
.9  9998824 

3.3446105 
8.3502895 
3.3558953 
3.36 14297 

3.-3668945 

1 1.6553895 

1 1.6497  ^'^5 

1 1.6441047 
1 1.6385703 
1 1.633 1055 

44 

+3 

41 

40 

^•6554957 

1.6498 195 
1.644216  5 
1.6386850 
1.633223 1 

.0001061 
.0001089 
.0001118 
.0001 147 
.0001176 

9.9998794 
9  9998764 
9.9998733 
9.9998703 
9.999867.. 

8.3722915 

3.3776223 

3.'3828886 

8.3880918 

3.3932336 

1 1.6277085 

II. -6223777 

1 1.617 1 1 14 
1 1-6 1 19082 
1 1.6067664 

39 

38 

37 

36 
3  5 

1.6278290 
1.62250  I  2 
1.6  172380 
1.6120378 
1 .6068992 

.0001206 
.0001236 
.0001266. 
.ooo'i297 ' 
.0001328; 

.  21 

22 

23 

24 

18.37217  iC 
8.3774988 
8.3827^620 
8.387962; 
8.  393  Ipo*^ 

R 

|26 

■^1 

2^ 

2,c 

3c 

^98 1795 
8.403  199c 
8.408  16 14 
8.4130676 

)  8,4170 19c 

99998641 

9.9998609 

9.9998577 

9.9998544 

9.999S512 

8.3983^152 

3.403  3381 
3.4083037 
3,4132132 
3.4180670 

1 1.6016848 
1 1.59666 19 
1 1.59 16963 
1 1.5867868 
1 1.5819321 

34 

33 

31 

30 

88 

1.6018207 
1.5968010 
1 5918-386 
1.5869:324 
1 .58208 10 

j.0001359 

.0001391 

-.0001423 

'.000.1456 

*.0007488 

< 

/ 

SINE 

CoTiplenncnt. 

Sine. 

» 

r  A  NGEN  T 
Compleiitnt. 

Tang.  , 

1 

•  S'- 


/ 


1 

Sine. 

SINE 

Complement. 

Tanar.  t*  an  gent 

0  Complcmenr. 

^oin.  Arithme¬ 
tic.  of  Sine. 

.  Com.  Aritb. 
of  Sine  Com. 

308.4179 19c 

9.9998512 

8.4180679 

'1 1.5819321 

30 

1.5820810 

.0001488 

3> 

3-2 

33 

3^ 

31 

8.4227168 
.18.427462 1 
18.4321561 
(.8.4367999 

8.44  2  3 Q44 

A  * 

9.9998478 
9.9998445 
9.999841 1 

9  999^376 

9.9998342 

8.4228690 
8.4276 176 
8.4323 15c 
■8.4369622 

8.441 5603 

I  1.57713  10 

1  1.5723824 
1 1.5676850 
1 1.5630378 
11.5584397 

29 

28 

2-1 

26 

^5 

1.5772832 

‘•57^5379 

1.5678439 

1.5632001 

1.5586056 

.0001522 
.000 1555 
.0001589 
.0001624 
.0001658 

• 

3: 

3? 

35 

— 

8.4459409 

8.4504402 

8.4548934 

3.4.593013 

8.4636649 

9  9998306 
99998271 
9.9998235 
9.9998199 
9.9998 162 

8.446 1103 
8  450613 1 
8.4550699 
8.4594814 
8.4638486 

1  1.5538897 
1  1.5493869 
1  1.544930  ! 
I  1.5405  186 
I  1.5361514, 

24 

23 

22 

2  I 

10 

1.5540591 

1.5495598 

1.545 1066 
1.5406987 

^•5363351 

•0C01694 

.0001729 

.0001765 

.0001801 

.0001838 

4» 

r' 

43 

44 

45 

8.4679850 

8.4722626 

8.4764984 

■8.4806932 

8.4848479 

9.9998125 

9.9998088 

9.9998050 

9.9998012 

9.9997974 

8.468 1725 
8.4724538 
8.4766933 
8.4808920 
8.4850505 

11.53.18275 
I  1.5275462 

1  1.5233067 
1  1.5  19  1080 

11.5149495 

J9 

18 

17 

16 

11 

1.5320150 

*•5^77374 

1.52350,16 

1.5193068 

1.51  51521 

.0001875 
.00019  *  2 
.000195c 
.0001988 
■0002026 

46 

+8 

(49 

[l£ 

^.4889632 

8.4930398 

8.4970784 

8.5010798 

8.5050447 

9.9997935 

9.9997896 

9.9997856 

9.9997817 

9.9997776 

8.4891696 
8.4932502 
8.4972^28 
8.5012982 
8.505267 1 

I  I.5I083O4 

I  1.5067498 
1  1.5027072 
1 1.4987018 

I  1.4947329 

M 

13 

l'2 
1 1 

1C 

1.5110368 

1.5069602 

1.5029216 

1.4989202 

1.4949553 

•0002065 
.0002104 
.000  2 1 44 
.0002183 
.0002224 

0002264 

.0002305 

.0002347 

•0002388 

.0002430 

.000  247  3 
.0002516 
.0002559 

.0002602 

.0002646 

)'2 

53 

54 

55 

8.5089736J9.9997736 

8.5128673  9.9997695 
8.5  16726419.9997653 

8.520551419.9997612 

8.524343019.9997570 

8.5092001 
8.5 1 30978 
8.5 169610 
8.5207902 
8.5245860 

11.4907999 

I  1.4869022 

1  1.4830387 

I  1.4792098 

I  1.47  54140 

9 

8 

7 

6 

5 

1.4910264 

1.4871327 

1.4832736 

1.4794486 

1.4756570 

1.4718983 

1.4681719 

1.4644782 

1.4608137 

1.4571808 

56: 

|S7' 

jjS! 

59' 

(60! 

8.528  lOlyjf 
8.53  18281  ( 
8.5355228  c 
8.539 1863IC 

?.5428l92|( 

?*99975-27 

^.9997484 

?-999744l 

>•9997398 

?-99973'f4 

8.5283490 

8.5320797 

8.5357787 

3.5394466 

?,543o838 

11.4716510 

1 1.4679203 

1  1.46422  13 

I  1.4605534 

I  1.4569  162 

4 

3 

2 

1 

C 

SINE 
Compitment.  1 

Sine.  ' 

r ANGENT 
Complement. 

Tang. 

88 

1 

• 

Mm 


bine. 


cl 

1 


4 

5 


7 

8 

9' 

IO| 

1 1 
121 
13 
141 

il' 

i6| 

17 

i8l 

191 
1201 

1 

|22| 

1^4 

25 


SINE 


j  S  I  N  E  ~ 
1  Complement. 

Tang. 

9-9997354' 

8.5430838  1 

9.9997309 

9.9997265 

9.9997220^ 

9.9997  174  1 

19.9997  128 

9.9997082 
,9.9997036 
,9.9996989 
J9. 9996942 
5I9. 9996894 

8.5466909  1 
8.5502683  1 
3.5538166  1 
^•5573362 1 
8.5608276  I 

8.5642912  1 
8.5677275  I 
8.571 1368  I 

8.5745197  ‘ 

8.5778766  ^ 

JI9.9996846 

1  9-9996798 

j,  9.9996749 
^b.9996700 
39-9996650 

8.5812077  I 
8.5845 136  1 

8.5877945  ‘ 

8.5910509  1 
8.5942832  I 

7 19.9996601 

79-9996550 

59.9996500 
6  9.9996449 

ip-9996398 

8.5974917  1 
8.6006767  1 
8.6038386 ' 
8.6069777  1 
8.6100943 

5J9-9996346 
09.9996294 
9I9.9996242 
6  9.9996189 
4  9.9996 13^ 

4  9.9996082 
119.9996028 
7p-9995974 
4  9-99959  *5 

,6l9.999s86< 

8.613 1889  ' 
.8.6162616 
.8.6193127 
8.6223427 
18.62535 18 

8.6283402 
!  8.6313083 
[.8.6342563 
8.6371845 
j  8.6400931 

It.  1  Sine. 

TANGENT 

Complement. 

V7ENT 
Complement. 


I  1.4569  162 


49 

48 


•  J  1  I 

.408949 1  46 


60 


59 

58 

57 


Com.  Arithnw- 

tic.  of  sine. 


1-457 


808 


1-4535782 

1.4500052 
1.44646 14 
5  6' 1, 442  9  464 

5511.4394596 


I 


Com.  Aritii. 

of  Sine  Com, 


54 1-4360006 
53 1.432569c 

5 2'.  1. 429 1643 

51I1.4257861 

5011.4224340 


1.4191077 
1.4158067 
1.4125306 
1.4092791 
1.40605 17 


1 1. 3837384138 

1 1.3806873  57 

1 1.3779573  56 

1 1.3746482135 


.000  2646] 

.000269 1 
.000273^ 

.00027901 

.0002826 

•0002872 

.00029 1 8] 
000296. 
.0003011 
.00030581 
.0003 106 


,0003 154 
.0C03202: 
.00032511 
0003  300j 
0003350 


1.3996683 
1.3965 114 

1-3933774 

1. 3902659 


1.3871765 
1.3841090 
1.38 1063 1 
1.3780384 

1.3750347 


0003  399I 
0003450 
0C03  50Q 
0003551 
.000360a 


.0003654 
.0003704 
.0003758 
.000381 1 
.0003864 


1 1.3716598  34 

1  i.3686917'33 

1 1.3657437 

1 1.3628155 
11.3599059 


32 

31 

30 


Tang. 


87 


1.37205 16 .0003918 

i.369©889{.0003972j 


1.3661463 

1.3632236 

1.3603204 


.6004026 
.0004081 1 
0064 I 3 


C 


2 

Sine. 

SIN  E 

Complement. 

Tang. 

tangent 

Complement. 

Com.  Arithme¬ 
tic.  of  Sine. 

Com.  Arirh’ 
of  Sine  Com. 

30 

8.6396796 

9.9995865 

8.640093 1 

1 1.3599069 

I30 

1.3603204 

.0064135 

31 

32 

33 

34 

35 

8.6425634 
8.6454282 
8.6482742 
3.651 1016 
8.6539 107 

9.9995809 

9-9995753 

9-9995697 

9.9995641 

9.9995584 

8.6429825 

8.6458528 

3.6487044 

3.6515375 

3.6543525 

1 1*3  570175 

II.354I472 
n»3  512956 
1 1.3484625 
1 1.345647s 

29 

,28 

.'27 

’|26 

1.3574366 

'•354S7iB 
1-35 17258 
1.3488984 
1.3460893 

.0004191 
.0064247 
.0004303 
•00043  59 
.00044 16 

>6 

37 

38 

:39 
:  4C> 

8.6567017 

8.6594748 

8.6622303 

3.664968-1 

8.667689  3 

9.9995527 

9.9995469 

9.9995411 

9-99953  53 
9.9995294 

3.657 149C 

3.6599279 

3.662689 1 

8.665433 1 
8.6681598 

.1 1.342851c 
1 1.3400721 
1 1.3373 109 
1 1.3345669 
1 1.33 18402 

)M 

^3 

22 

21 

20 

‘•3432983 
!•  3405252 

^•3377697 

‘<3350316 

‘•3323107 

.00044*73 
.00045  3  C 
•0004589 
.0604647 
.OCO47O5 

41 

42 

43 

44 

45 

3. 67039  3  3 
8.6,730804 
8.6757510 
8.6784052 
8.6810432 

9.999,5236 

9.9995176 

9-9995116 

9.9995056 

9.9994996 

8.6708697 
8-6735628 
8.6762393 
8.6788996 
8.68 1 5437 

11.3291303 
1 1.32643,72 
1 1.3237607 
1 1.321 1004 
1 1.3184563 

19 

18 

-  1 

17 

16 

15 

1.3296068 
1.3269196 
1. 3  242490 
1.3215948 
1.3 189567 

.6004764 

.0004824 

.0004884 

.9004944 

.0005004 

146 

47 

48 

i49 

50 

8.6836654 
8.686271 8 
8.6888625 

8.69 14379 

8.693998c 

9.9994935 

9.9994874 

9.9994812 

99994750 

9.9994688 

8.6841719 
8 .6,867844 
8.6893813 
8.6919629 
8.6945292 

1 1.3 158281 
1.1.3 132-156 

I, 1.3 1061.87 

I I. 3080371 
T  i»30547.o8 

13 

12 

1 1 

10 

1.3  163346 
1*3137282 
1-31 H375 
1.3085621 
i.3(?6ooi9 

.0005065 
.0(565 126 

.0065 188 
.006525(3 
.0905,3  1 2 

51 

52 

53' 

s4 

551 

8.696543 1 
8.6990734 
8.7015889 
8.7040899 
8.7065766 

9.9994625 

9.99945612 

9.9.994498 

9-999443!5 

9-9994370 

8.69,70806 

8,6996172 

8*7(521.390 

!8i.7046465 

8.707r395 

11.3029 194 
1 1.3003828 
1 1.2978610 
11.2953535 
1 1.2928605 

9 

8 

7 

6 

c, 

75 

i.30345’69 

1*3009266 

1.29841!  1 
T.2959io,;i 
T.2934234 

•9005375' 

.0005438 

.0065502 

fOOQSS^j 

.0605636 

56 1 
57|‘ 

58' 

*59  ‘ 
(So 

3.709(3490 

3.7115075 

3.7139520 

3,7163829 

8.7188002 

9.999430^ 

9.9994241 

9.999417^ 

9;9994iap 

9,99940*44 

8.7096185 

8.7120834 

8.7145345 

%?69719 

Bi7l939SB 

ji.:^9038:i5 

1.1,2.879 166 
11  #28.54^5  5 
TIc283<528!i 

4 

3! 

2 

^  1 

■ 

22 

1.2909510 

1.2884925 

1.2^60480 

i-i83^i;7i 

^1,2811)998 

.0065694 

‘?^S7S9 

■9mM 

•090^990 

•,09955^5^' 

S  I  M  E 
Cpmplepient. 

oine.  I 

T.A^J,Gi£N  T 

Cpni^^lcirent.  ! 

1 

'"2  j  ' 

Sine. 


1 

2 

3 

4 

A 

6 

1 

8 

9 

10 

11 

12 

13 

H 

45 


^5.72 12040 

'^•7^3  5945 
8.7259721 

8.7283366 

8.7306882 


8-73^53  53  5p*9993S7i 
8.7376675  9-9993503 

8.7399691  9-999343  3 
8.7422586 


16 

»7 

18 

ig 

22 

b 

44 

26 

17 
28 

49 

30 


8.7188002 


8.73302729.99936408.733663  1 


§-7579546 


SINE 
ComplcfTient. 


9.9,9940448.7193958 


9-999397.^ 

9-99939 1 1 

9.9993844 

9-9993776 

9-9993708 


8.7359964 

8.7383172 
8.7406258 
9-999  3364  8.7429222 


8.74453609-9993^93 

8.74680 1 5 

8-7490553 

8.75 12973  9.999308 1 

8.75352789-9993009 


9.9993223 

9.9993152 


8-7557469  9-999^938 


9.9992865 


8.760 1512  9-999  ^19  3 
8.7623366  9.9992720 
8.76451 1 1 


8.7666747  9-999^57^ 


8.7688275 


SINE 

Complwncnt. 


8.7218063 

8.7242035 

8.7265877 

8.7289589 

8.7313174 


8.7452067 

8-7474792 

8.7497400 

8.7519892 

8.7542669 


8-756453 1 
8.758668,1 
8,7608719 
8.7630647 
9.999  2646  8.765  246  5 


8.7769697i9-9992424 
5.773 1014  9-9992349 
8.7752226  9-9992274 


8.7674175 


9.99924988.7695777 

8.77,17274 
8.7738665 

8.7759952 


8-7773334  9-9992 198 

8.77^4346  9.9992 122 

8.78152449.9992046 

8.7836048  9.999  191^9 
,8.78567539.9991892 


Sine. 


8.7781 136 
8.7802218 
8.7823 199 

8.7844079 

8.786486 1 


TANGENT 
Complement. 


TANGENT 

Complement. 

60 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

Com.  Arirrtmc- 
tic.  of  Sine. 

Com.  Arith. 
of  Sine  Com. 

M, 

1 1.2806042 

1,28 1 1998 

....  P  •>  — - * 

.0005956 

1 1.278 1937 
11.2757965 
1 1.2734123 
i  1.27 10411 
1 1.2686826 

1.278796c 
1.2764053 
1.2740279 
1.27 16634 
1.2693 1 18 

.0006022 
.0006089 
.0006  156 
.000622^. 
.0006292 

1 1.2663  369 
1 1.2640036 
1 1,2616828 
11.2593742 
1,2570778 

1.2669728 
1 .2646465 
1.2623  325 
1.2600309 

I.25774H 

.000636c 

.0006428 

.0006497 

.0006567 

.0006636 

1.2547933 

1 1.2525208 
1.2502600 
1.2480108 
11-2457751 

49 

48 

47 

46 

il 

1.2554640 
1.253 1985 
1.2509447 
1.2487027 
1.2464722 

.0006707 

.0006777 

.0006848 

.00069  19 
.000699  1 

1 1.2435469 

1 1.2413319 
1 1.2391281 
11-2369353 
11.2347535 

44 

43 

4^* 

4‘ 

40 

39 

38 

37 

36 

35 

34 
3  3 

.32 

31 

30 

86 

1.244253 1 

1.2420454 

1.2398488 

1.2376634 

1,2354889 

.0007060 

.0007  I  3  5 

.0007207 

;.ooo728o' 

.0007354 

11. 2325825 
11.2304223 
11.2282726 
1 1.2261335 
1 1.2240048 

1.2333253 
1.23 1 1725 
1.2290303, 
1.2268986 
1.2247774 

.0007428 
.0007502 
.0007576 
.000765 1 
.0007726 

1 1.2218864 
1 1.2 197782 
1 1.2 17680 1 
I  r. 2 1.55921 

11.2135139 

1.2226666 

1,2205660 

1.2184756 

1.2^63952 

1.2143247 

.0007802 
.0007878 
.0007954 
.000803 1 
.000810^ 

Tang. 

A 


3 

i>ine. 

S  1  iN  E 

CoTipternent. 

Tang. 

r  A  N  G  E  i\  T 
CotTiplernen". 

Com.  Arith- 
netic.  of  Sine. 

Com.  Aritii. 

of  Sine  Com 

}0 

8778567)3 

9.999 1892 

8.786486 1 

1 1.2 1 3  5 139 

30 

I  -2  143247 

.0008 108 

3I 

3  3 

34 

35 

8-7877359- 

S.7897867 
3.79  18278 
8.793859  + 
8.79588  14 

9.9991815 

9-9991737 

9.9991659 
9.999 1580 
9.999T501 

8.7885544 
8.79061 3c 
8.792662c 

8.7947014 
8.796731 3 

I  J .  2, 1  I  5  6 

1 1.209  3870 
1 1.2073  38c 

I I  2052986 

1 1.2032687 

29 

28 

27 

26 

^5 

1.2 122641 
t.2102133 
1.208 1722 
1.206 1406 
1.2041 186 

.0008 185 
.0008263 
.0008341 
.0008420 
.0008499 

36 

37 

38 

39 

40 

3.7978941 
8.7998974 
8.80189 15 
8*8038764 
8.8058523 

9.999142 1 
9.999 1342 
9.999 1262 
9.999 1182 
9.999 1  lOI 

8.7987519 

8.8007632 

8.8027653 

8.8047583 

8.8067422 

1 1.201248-1 

1 1  1992368 
11.1972347 
1 1, 1952417 
1 1.1932578 

24 

2-3 

22 

21 

20 

19 

18 

17 

.i6 

15 

14 

13 

12 

II 

IC 

9 

8 

7 

6 

5 

1.2021059 
1.2001026 
1 . 1 98 1085 
1. 1961236 
1,1941477 

0008578 

.0008658 

.0008738 

0008818 

.0008899 

41 

42 

43 

44 
43 

S.8O78  192 

8.8097772 
3.8 1 1726+ 
8.8 1 36668 
3.8155985 

9.999 1020 
9.9990938 
9.9990856 
9.9990774 
9.999069 1 

8.8087  ^7  ^ 
8.8106834 
8.8126407 
8.8 145894 
8.8 165294 

1 1.1912828 
1 1.-1893 166 

11.1873593 
1 1. 1854106 
1 1.1834706 

1. 1921 808 
1.1902228 
1. 1882736 
1. 1863332 
.1.1844015 

.6008980 
.0009062 
.0009144 
.0009226 
.0009  3  09 

46 

47 

48 

49 

50 

8.8175217 
8.8194363 
3.82 1 3425 
3.8232404 
8.825 1299 

9.999060,8 

9.9990525 

9.999044) 

9.9990357 

9.9990273 

8.8 184608 
8.8203838 
8.8222984 
8;  8  242046 
8.8261026 

1 1.1815392 
1 1. 1796162 
11.1777016 
11.1757954 
1 1.1738974 

1.1824783 
1.1805637 
1. 1786575 
1. 1767596 
1.1.748701 

.0009392 

•000947^ 

.0909559 

.0009643 

.0009727 

51 

52 

53 

54 

55 

8.82701 12 

8.8288844 

8. 8307^^5 
8.8326066 

8.8344557 

9.9990188 
9.9990103 
9  ‘9990017 
9.998993 1 
9.9989845 

8.8279924 
8.8298741 
8-83 17478 
3.8336134 

8.83547^2 

1 1. 1720076 
1 1. 1701259 
1 1.1682522 
1 1.1663866 
11.1645288 

1.1729888 
1.17U  156 
1. 1692505 
'1.1673934 
1.1655443 

0009  8 1 i 
.0009897 
.0009983 
.0010669 
.00 loi 5  5 

56 

■57 

58 

59 

60 

8.8362969 
8.8381 304 
8.8399561 
8.8417741 
8. 843  5845 

9.9989758 

9.9989671. 

9.9989584 

9.9989496 

9.9989408 

8.837321 1 
8.839163  3 
8.8409977 
8.8428245 
8.8446437 

1 1.1626788 
1 1.1608367 
1 1.1590023 
11.1571755 

11.1553563 

4 

3 

2 

I 

0 

86 

■ 

1.1637031 

1.1618695 
1, 1600439 
1,1582259 
1.1564155 

.001024! 
.00103.29 
.00 1 041 6 

■00 1 0504 
0010592 

SINE 

Complcntent. 

Sine. 

TA  NGENT 
Complement. 

Tang,. 

5 

V 

.  -  ■  -  1 

4 

o 


Sine. 


1 


2  8.847  1827 

3  8.8489707 

4  8.8507512 


8,8435845 


SINE 
Conijlement. 


9.9989408  8.8446437 


-  '  ■  '  ■  '  '  I  '  ■■■»■■  ■  I  ■  ■■  ■  ■  II  ^ 

8.84538749*99893  ^9  8.8464554 


9.9989230  8.8482597 
9.9989 141  8.8500566 

n  9.9989052  8.85  18^.6  I 

5  8.8525245  9.99889628.8536283 

9.9988871  8.85540-34 
9.9988780  8.857 17 1 3 


6  8.8  542905 

7  8.8560493 

8  8.8578010 


Tang. 


9.9988689  8.85893 


9  8.85954579  9988598 

10  8.8612833  9.9988506 

1 1  8.86301399.9988414 

12  3. 86473769.9988321 

13  ~ 


14 


8.8664545  9.9988228 


,15  8.86986809.9988041 
16 


17 

,18 


w 


120 


i 


21 

I22 


8.868 1646 


9.9988 1 35  8.8693  5 1 1 


21 


8.8606859 

8.8624326 


T  A  N  O  E 
Comple.Tient. 


11.1553563 


1 1.153  S44<> 

11.1517403 

11,1499434 

11.1481539 
1 1.1463717 


11.1445966 
1 1.1428287 
1 1.1410679 
1 1.1393  141 

11.1375673 


6c 


8.8641725 

8.8659055 

8.86763.17 


59 

58' 

57 

56 

a 

5h 

53 
) 

50 


+9 

48 


8. 8710638 


8.87156469  9987947 

8.87325469*9987853 

8.8749381  9.9987758 
8.8766 150  9.9987663 
8.8782854  99987567 


8.8799493' 9.9987471 
8  88160699.9987375 
^  3  8.8832581 9.99*87278 

248.88490319.9987181  --V - J~ 

25:8.8865418  9,99870848,8878334 

-  "  '  I  HI  I  ■  I  I  ■  ■  ■  .1  ■  II  I  ^  Ir  IP—  —  I  II  ■- 


z6 


8.888 174  j  9.9986986 


%  \  -  M  9  -91^ 

28  8,89 1420.9  9 ,9986790 

29  8.895035 1  9.9986691 

30  8.8946^^ ^  9.998659.1 


SINE 

Comflcfnent. 


1 1.1358275 
1 1.1340944 
1 1.1323683+7 
1 1.1306489  46 

1 1.1289362  +5 


rxi  iLU 


netic.  of  Sinelof  Sine  Com 


1 .  1 564 1 54^  .0000592 


1. 15461126 
1.1528173 
1.15 10293 
1.1492488 

‘•1474755 


1. 1457095 
1.1439507 
1. 1421990 
1.1404543 


•0010681 
*00 1077C 
•0010859 
•0010948 
•00  1  1038 


1. 1387  167 


8.87  27699 
8.8744694 
8.876 1623 
8.8778487 
8.8795286 


8.8812022 

8.8828694 

8.8845303 

8.8861850 


- - - - - - ^ — 

8.8894757 


8.8898007  9.99868S8  8.891 1 1 19 


Sine. ; 


8.8927420 

8.8943660 

8.8959842 


T.A,NGEN75 
complement 


I  1.1272301  44 

1 1.1255306  43 

1 1. 1238377  42 
1 1.12215 1 341 
1 1.12047 14  40 


1 1.1187978  39 

11.117.1306  38 

1 1.115469  713  7 

11.(1138150136 

I  i.i  12166613  5 


1. 1  369861 
1.1352624 
1-1 3  35455 

1.1318354 

1.1301320 


.001 1 129 

.0011220 
.0011311 
.00 1 1402 
.00 1 1494 


.0011586 

.001 1679 
.0011772 
.0011865 
001 1959 


1. 12843541.0012053 
1. 1 2674541.00 1 2 147 

1. 12506  19  .0012242 
1.12338501.0012337 


1. 1217146 


1. 1200507 
1.1183931 
I.I  1674^ 

1. 1 1509^ 
1.1 134582 


.0012433 


li.l  105Z43  34 
1 1. 1088881  3  3 
1 1.1072580132 

1 1.105634013  I 
1 1.1046158130 


1. 1 1 18257 
I.I  IO1993 
1.108579  1 

1.10(^9649 

1.1053567 


.0012529 
.0012625 
.0012722 
.0012819 
.00129 16 


TangL_F^V' 


4 


001301+ 
•001 3 1 12 
.00 13210 
.poiijc^ 
00134019 


i 

l:i 

) 

1 

‘J 


I 


I 


1(1 


I 


1 


So 


4 

Sine! 

SINE 

Conplement. 

Tang. 

1  A  N  GE  NT 
Com  piemen  t. 

Com.  Aritli- 
netic.  of  Sine.  ( 

Com.  Ancti. 

3f  Sine  Co.m,; 

^.8946433  ‘ 

J.998659I  ■ 

3.89  ^9843 

1 1 . 1 040  T5  8 

30 

1.1053567 

00 1 3  409 

|3^ 

33 

34 
3  5 

8.8962455  ‘ 
8.8978418 ' 
8.8994322' 
8.9010168 
8.9025955 

5,9986492  ( 
5.9986392  1 
5.9986292!; 
5.998619  l|< 
9.9986090] 

8.8975962 

3.8992026 

3.9008032 

3.9023977 

3.9039866 

I  1 . 102403^7 

I  !•  1 00‘79'7zj- 

i  1.099  197c 
i  1. 0976023 

I  1.0960  \  34 

29 

28 

i7 

26 

^S 

1.1037545 
M02 1582 
1.1005678! 
1.0989832! 
1.0974045 

.00  j  3508 
.0013608 
.0013708 
.0013809 
.00139 10 

36 

37 

38 

39 

40 

8.9041685 
8.9057358 
8.9072975 
8.90885-3  5 
8.9 104039 

9.9985988 

9.99858861 

9.9985784 

9.9985682 

9.9985579 

3.9055697 
3.907 1472 
8.9087 19c 
8.9 102853 
8.9 1 1846c 

1 1.0944303 

1 1  0928528 
11.0912810 

1 1.0897  147 

1 1.0881540 

24 

23 

22 

21 

20 

1.09583 15 
1.0942642 
1.0927025 
1.09 1 1465 
1.0895961 

0014012 
.00141 14 

.0014216 
0014318 
.001442 1 

4‘ 

4i 

43 

44 

45 

8.9 1 19487 
8.9 134881 
8.9150219 
8.9 165504 
8.9180734 

9.9985475 

9.9985372 

9.9985268 

9.99851631 

9.9985058 

8.9 1 3401 1 
8.9149509 
8.9 164952 
8.9 180340 
3.919567s 

1 1.0865988 

1 1.0850491 

1 1.0835048 

1 1.08  19660 
1 1.0804325 

19 

18 

■17 

16 

15 

1.0880513 
1.0865  *  ^9 
1.0849781 
1.0834496 
1.0819266 

.0014525 
.0014628 
•60 14732 
.0014837 
.0014942 

46 

47 

48 

49 
:50 

8.9 1959 1 1 
8.9;2i  1034 
8.9226 105 
8.9241 123 
8.9256089 

9.9984953 

9.9984848 

9.9984742 

9:9984636 

9.9984529 

8.9210957 

3.9226186 
8.9241 363 
8.9256487 
[8.9271560 

1 1.0789043 
1 1.07738 14 
1 1.0758637 
11.0743513 
1 1.0728440 

,14 

13 

12 

1 1 

10 

1.0804089 
1.0788966 
1.0773895 
1.0758877 
1.07439 1 1 

0015047 

0015152 

.0015258 

.0015364 

.0015471 

51 

■52 

53 

54 

55 

8.927 1003 
8.9285866 
8.9300^78 

8-9315439 

8.9336150 

9.9984422 

9.9984315 

9.9984207 

9.9984099 

9.9983990 

8.928658 1 
8.9301552 
893 16471 
8.933134c 
8.934616c 

11.07134I9 
1 1.0698448 
1 1.0683529 
1 1.0668660 
1 1.0253840 

9 

.  8 

7 

6 

S 

1.0728997 

1.0714134 

1.0699322 

1.0684561 

1.066985c 

.0015578 

.0015685 

.0015793 

•0015901 

.0016010 

56 

.57 

58 

59 
6c 

8.934481 1 
8.9359422 
8.9373983 
8.9388496 
8.940296c 

9.9983881 
9.9983772 
9.9983663 
9.9983553 
•  9.9983442 

8.9360929 
8.937565c 
8.9390321 
8.940494.^1 
8.94195  iS 

1 1.0639071 
1 1.062435c 
1 1.0609679 
1 1.0595056 
11.0580482 

4 

3 

2 

,  1 

C 

85 

1.0655189 
1.0640578 
1.062601’y 
1.061 1 50..^ 
1.059704c 

.00161 19 
.0616228 
.0016337 
'0016447 
■0016558 

SINE 

CompUment. 

1  Sine. 

TA  NGEN7 
Complement. 

Tang. 

1 


5 

Sine. 

1  SINE 
Complemsnt. 

Tang. 

TANGENT 

Complcfiient. 

I  Co.n.  Arith- 
\  rn."nc.  of  Sine. 

Com.  Arith.  ( 

oi  Sine  Co'ti 

0 

8.94.0296c 

5.9983442 

8.9419518 

I  1.0580482 

6o|i. 0597040 

.0016558 

I 

,2 

3 

+ 

^'^•9  +  i737‘ 
;^-943  17+3 
8.944606  < 
8.946033- 
3.947456' 

9-99^  3  3  32 

9.998322c 
9-9983 109 
9  9982997 
9-9982885 

8.9434044 

8  9+48523 

8-9462954 

8-9477338 

8.949 1676 

1  1.0565956 
1  1.0551477 
I  1  0537046 
I  1.0522662 
1  1.05083  24 

59|i. 0582624 
58!!. 0568257 

57|i. 0553937 

56  I  05 3 9665 
5511.0525439 

■0016668 

•001678c 

.0016891 

.0017003 

00171 

6 

7, 

8 

9 

lO 

8.9488739 

8.9502871 

8.9516957 
8.9  530996 

8.954499  1 

9.9982772 

9.998266c 

9.9982546 

9.9982433 
9.99823  18 

8.9505967 
8.952021 1 
8.9534410 
8.9548564 
8.9562672 

I  1.049  403  3 
I  I  0479789 
I  1.0465590 
1  I.O45  1436 
I  1.0437328 

54ji.05 11261 

53!  1.0497 1 29 
5  2-1.048  3  043 
5  ij  1.0469004 
^,1.0455009 

.0017228 

.0017340 

.0017454 

.0017682 

1 1 

12 

13 

14 

8.955896c 
8.9572843 
8.9586703 
8.96005  17 
8.9614288 

99982204 

9.9982089 

99981974 

9.9981859 

9.9981742 

8.9576735 
8  959075+ 
8.9604728 
8.9618659 
8.9632543 

I  1.0423  265 

I  1.0409246 

1 1-0595272 

1 1.038134  1 

I  1.0367455 

+9' 

+3 

+7 

46; 

45 

1,0441060 
1.0427157 
1.04 1 3  297 
1.0399483 
1.0385712 

.00177^6 
.00179  ^ 1 

.0018026 

.0018141 

.0018257 

16 

17 

18 

19 

20 

8.9628014 
8  9641697 
8.9655337 
8.9668934 
8.9682487 

9.9981629 
9.9981510 
9.9981393 
9.9981275 
9  9981158 

8.9646386 
8.966018S 
8.9673944 
8.9687658 
8.970133  c 

I  1.0353612 
1  1.0339812 
1 1.0326056 
1 1.03  12342 
1 1.0298670 

44 

43 

42 

41 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

84 

1.037 1986 
1.0358303 
1.0344663 
1.033  10^66 

1-0317513 

.0018371 
.00 18490 
.0018607 
.0018725 
.0018842 

21 

22 

23 

24 

i5 

8.9695999 

8.9709468 

8.9722895 

8.9736280 

8.9749624 

9.998104c 

9.9980921 

9.9980802 

9.9980683 

9.9980563 

8-97  H959 
8.9728547 

8.9742092 

3-9755597 

8.9769060 

1  1.0285040 
1 1.027  J+S3 
1 1.0257908 
1 1.0244403 
1 1.0230940 

1.0304001 

1.0290532 

1.027710.5 

1.0263720 

1.0250376 

.ooi8p6o 
.0019079 
•0019198 
.00193 17 
.0019437 

26 

27 

2,8 

^9 

30 

8.9762926 

8.9776188 

8.9789408 

8.9802.589 

8.981572,9 

9.9980443 

9.9980323 

9.9980202 

9.9980081 

9:99799^0 

8.9782483 

8.9795865 

8.9809206 

8.9822507 

8.9835760 

1  1.0217517 
I  I.O2O4I35 
I  I.OI9C794 
11.0177493 

1 1.016423  1 

1.0237074 

1.02238 12 
1.0210592 

1.019741 1 
1.018427 1 

.0019557 

.0019677 

.0019798 

.0019919 

.0020046 

SINE 

Complement. 

Sine. 

TANGENT 

Complement. 

Tang. 

• 

/ 


5 

30 

Siae. 

SINE 
Complement.  * 

Tang. 

TAN  GEnT 

Complement. 

Com.  Antft- 
mettc,  of  Sine. 

Com.  Antti* 
of  Sine  Com* 

8.9815729 

9.9979960 

8.9835769 

I  1.016423  1 

30 

1.0184271 

,0020040 

31 

3- 

33 

34 

35 

8.9828826 
8.9841889 
3.98549 10 
3.986789 1 
8.9880834 

9.9979838 

9.9979716 

9-9979593 

9.9979470 

9-9979347 

8.9848991 

8.9862173 

8.9875317 

8.9888421 

8.9901487 

I  I  .0  I  5  1  009 

I  i.oi  37827 
I  1.0124683 

I  I  1  I  I 

1 1.00985 13 

29 

28 

27 

26 

1.017  *  17* 
1-0158 1 1 1 
1.0x45090 
1.0132108 
i.or  19166 

.0020162 
.00202 84 
.0020467 
.0020530 
.00206  5  3 

}6 

37 

38 

39 

40 

3.9893737 
3.9906602 
8.99 19429 
3  9932.217 
8.9944968 

9.9979223 

9.9979099 

9.9978975 

9.9978850 

9.9978725 

8.9914514 

8.9927503 

8.994^454 

8.9953367 

8.9966243 

1 1.0085486 
1 1  0072497 
1 1  0059546 
1 1.0046633 

1 1-003  3757 

24 

^.3 

22 

21 

20 

*9 

18 

*7 

16 

15 

14 

13 

12 

1 1 

10 

9 

8 

7 

6 

5 

■4 

3 

2 

1 

A. 

c 

u 

1.0106263 

1.0093398 

1.008057 1 
1.0067783 
1.0055O32 

.0020777 
.0020901 
.0021025 
00211 50 
•OO21275 

41 

+2 

+3 

44 

45 

3.9957681 

8.9970356 

8.9982094 

8.9995595 

9.0098160 

9.9978590 

9.9978473 

9.9978347 

9.19978220 
Q. 9978093 

8.997908 1 
8.9991883 
9.0004647 
9.0017375 
9  0030066 

1 1.00209  >9 
1 1.0008 1 17 

10.999535-3 

10.9982625 

10.9969934 

1.00423 19 
1.0029644 
1,0017006 
1.0004405 

0.999 ' 

.002l4ilO 

.0021527 

.0021653 

.0021780 

.002T907 

46 

47 

48 

49i 

.50 

9.0020687 

9.0033179 

9,0045634 

9.0058053 

9.0070446 

9.9977966 

9.9977838 

9.9977710 

9.9977582 

9-9977453 

9.004272 1 
9.0055340 
9.0067924 
9  0080471 
9.009  298.1 

10.9957279 
10.9944660 
10,99320-76 
10.99 19529 
10.9907016 

0'99.79313 

0.9966821 

0.9954366 

0.9941947 

0.9929564 

.0022034 
.0022  1 62 

f  £ 

.0022290 

.00224;i8 

,0022$^j 

)‘2 

n 

54 

55 

9.0082784 

9.0095096 

9.0107374 

9.0 1. 196 16 

9.0131823 

9*9977323 

9.9977.194 

9.9977064 

9.9976933 

9.9976803 

9.0105461 
9.01 17903 
9  01303 10 
9.0142682 
901 55021 

10-9^4539 
LD, 9^2097 
10.9869690 
10.98573  18 

7  0.9844979 

0.9917216 

0.9964904 

0.9892626 
0.9880384 
0.9868 177 

.002267,7 
.0022806 
.0022936 
.002 3 067 
.0023  i'97 

56 

.57 

58 

59 

60 

9.0143996 

9.0156135 

9.0168239 

9.0180309 

9.0192346 

9.9976672 

9.9976540 

9.9976408 

9.9976276 

9.9976 143 

9.0167325 

9,.oi79594 

9.019 183 1 
9.020403  3 
9.0216202 

10.9832675 

10.9820406 

10.9808169 

,'0.9795967 

10,9783798 

0.9856004 
0.984386,5 
0.983  176.3 
0.9  8 1969 1 
0,9807654 

.0023  328 
.0023460 
.0023592 

-0023  8  57I 

SINE  .1  Q- 

.romplement.  ' 

fA  NGENT 

Complement. 

Tang. 

-i 
i  . 

* 

Nn 


'61  Sine. 


ojg. 0192346 

I  9,0204348 

29.0216318 
3  9.0228254 
419 .0240157 
_5l9.0252027 

69.0263865 
719.0275669 
819.0287442 
919.Q299 18 


9-997493  3 
1019.03  10890  9.9974797 


9.99758779.0240441 

9-9975743  9-025 15 10 

9.9975609  9.0264548 
9-997547519-0276552 

9.0288524 
9. 0300464 
9.0312373 
9.0324249 
9.0336093 


9-9975340 

9.9975205 

9.9975069 


1 119.0322567 
1219,0334212 , 
:>3b.o345825  9 

1419-0357407 

I5I9.0368958 
”**1  -  - ^ - - - — - 


16L.0380477 
I7n.039 196619 
180.04034249 
9I9.0414852 
0426249 


120 


119.043761 
1.219  04489  54  9 
13I9.0460261  9 
[2419.04715389 
.0482786  9 


>0494005  [9 
.0505194 
*05163  54  !9 
.0527485 
•0538588 


SINE 

Complement. 


SINE 

Comolement. 


.9976143 


9.0216202 


.99.76011 


9.0228338 


9.9974660 
9.9974523 
.9974386 
9.9974248 
9.9974110 


9973975 
•9973833 
-9973693 

9-9973554 

9.9973414 


Tang. 


9.0347906 

9.0359688 

9  037I43’9 
9.0383159 
9.0394848 


9.0406506 

9.0418134 

9-042973  » 

9.0441299 

9.0452836 


.9973273 

.9973132 


9-0^64343 

9.0475821 


1.997299 1 9.0487270 
1.9972850  9.049  8689 
(.9972708  9.0510078 


.9972566  9.05'2 1439 
9.9972423  9.053277 1 
.9972280  9.0544074 

9.99721379*0555349 

9.99759939-0566595 


Sine^ 


r  AN  GENT 

Comple  nent. 


10.9783798 


10.977 1662 

10.9759559 

10.974749c 

10.9735452 

10.9723448 


10.971 1476 
10.9699536 
10.9687627 
10.967575 1 
10.9663907 


10.9652094 
10.96403 12 
10.962856 1 
10.9616841 
10.9605152 


10.9595494 

10.9581866 

16.9570269 

10.9558701 

10.9547164 


10.9535657 
1 0.9  5  241 79 
10.951273c 
10.95013 1 1 
10.9489922 


tangent 

Camplemtnt. 


10.9478561 
10.9467229 
10.9455926 
10.944465  1 
10.9433405 


Tang. 


60 

Com.  '  Arith- 
netic,  of  Sine. 

Com.  Arim; 
of  Sine  Com.* 

807654 

.0023857 

59 

58 

57 

56 

55 

9795652 

.9783682 

.9771746 

.9759843 

-9747973 

.00239^9 

.0024123 

.0024257 

.0024391 

.0024525 

54 

53 

52 

51 

50 

.9736135 

.9724331 

.9712558 

.9700818 

.9689  I  10 

.0024660 

.0024795 

.002493 1 

.0025067 

.0025203 

49 

48 

47 

46 

45 

.9677434 
.9665788 
.9654175 
-9642593 
.963  1042 

.0025340 

•0025477 

.0025614 

.0025752 

•0025890 

44 

43 

42 

41- 

4O 

.9619523 

.9608034 

-9596575 

.9585148 

-9573751 

.0026029 

.0026167 

.0026307 

.0026446 

.0026586 

39 

38 

37 

36 

11 

.9562383 

.9551046 

•9‘539739 

.9528462 

.9517214 

.0026727 

.0026868 

.0027009 

.0027150 

.0027292 

34 

33 

32 

31 

30 

83 

.9505995 

.9494804 

.9483646 

•9472515 

.9461412 

.0027434 

.0027577 

.0027720 

.0027863 

.0028007 

*6 

m 

SINE 

Complement. 

Tang,  j 

T  A^N  G  e  N  T 
Complement. 

Com.  Arith¬ 
metic.  of  Sine. 

Corn.'  TTritF.  • 
of  SineCo|t<.  t 

3C 

p.0538588 

9.9971993 

9.0566595 

10.9433405 

30 

.946 1412 

.0028007 

32 

33 

34 

9.0549661 
9.0560706 
9.0571723 
9.05827 1 1 
9.0593679 

9.9971849 
9.997 1704 

9-9971559 

}  *99.7  ^  4  ^4 
9.9971268 

9.0577815' 
9.0589002* 
9.0600164 
9.06 1 1 29  7'| 
9.06224O3I 

10,9422 180 
10.9410998 
10.9399836 
10,9388703 

;  0.9  3  77  597 

29 

28 

27 

26 

25 

.9450339 

•9439294 

.942'8277 

•9417289 

•9406328 

.0028151 
.0028296 
.002844 1 
.0028586 
,0028732 

36 

37 

38 

39 

4C 

9.0604604 

9.0615509 

9.0626386 

9.0637233 

9.0648057 

9.997  I  122 
9.9970976 
9.9970829 
9.9970682 
9.9970535 

9.0633482 
9  0644533 
9.0655556 
9.0666553 
9.0677522 

10.93665 18 
10.9355467 
j  0.9  3  44444 
10.9333447 

10.9322478 

24 

23 

22 

21 

20 

•9395396 

.9384491 

.9373614 

.9392765 

:93SI943 

.0028878 
.0029024 
0029171 
.00293 i8 
.0029465 

41 

42 
+3 
+4 

9.0658852 
9.0669619 
9.0680360 
9.069 1074 
9.0701761 

9.9970387 

9.9970239 

9.9970090 

9.9969941 

9.9969792 

9.0688465 

9.0699381 
9.07 10270 
9.0721 1 3-3 
9.073  1969 

10.9311535 
10.9300619 
10.9289730 
10.9278867 
10.926803 1 

18 

^7 

16 

15 

.9341148 
•9330381 
9319640 
■9  308926 
.9298239 

.6029613 
.002976 1 
.0029910 
.0030659 
.00  3  0208 

46 

47 

48 

49 

50 

9.07 12421 
9.0723055 
9.0733663 
9:0744244 

9.0754799 

9.9969642 
9.9969492 
9.9969342 
9.9969  19  1 
9.99(59040 

9.0742779 

9.0753563 

9.0764321 

9.0775053 

9.0785760 

10.9257221 
10.9246437 
10.923  5679 
10.9224947 
10.92 14240, 

14 

13 

12 

II 

10 

.9287579 

.9276945 

.926633'7 

.9255756 

.9245201 

.0030358 

.00305981 

.00306581 
.00 3 0809! 
.003096^ 

51 

52 

53 

54 

a 

9.0765329 
9.0775832 
9.07863 10 
9.0796762 
9.0807189 

9.9968888 
9.9968736 
9.9968584 
9.996843  I 
9.9968278 

9.0796441 
9.0807096 
9.0817726 
9.08283  3  I 
9.08389  1 1 

10.9203559 

10.9192994 

10.9182274 

10.9171669 

10.9161089 

>1 

■  7 
6, 

5 

.9234671 
.9224 168, 

.9213  69O 

.9203238 
.9  I9281 1’ 

.opTi  1 
.00  3  1 2^3 
.003  I4IM 

.6031569I 

.063  1722 

P 

i 

9.0817590 

9.0827966 

9.0838317. 

9.0848643 

9.0858945, 

9.9968125 
9  .5)9679')  I 

9.9967847 

9.99677542 

9.9967  5<i)7 

9,0849466 
9.0859996 
9.0870.50 
9.0880981 
9.089 1438 

10.9150534 

10.9 1400^4 

10.9 1294919 
10.9 1 190^9 
10.9108562 

1 

2 

i 

.9182410 

•917,2034 

.9161683 

.9151357 

.9141055 

.0031875 

.0032029 

.00321% 

.0032.33? 

•®o?2493 

S  I  N  E 
Complement. 

Siae.i, 

TANGENT 

Complement. 

Taiig:; 

1  .  ;  i 

? 

Nn  % 


■— <  II 


■7 

bine. 

S  1  N  JE 

Complement. 

Tang. 

T  A  N  0  E  N  r 
Complement. 

Corn.  Afirh- 
mtic.  of  Since. 

Com.  Arith 

oCSine  Com. 

c 

1 

2 

3 

4 

5 

9.085894  s 

9.9967507 

9.089 1438 

to.9 108562 

6c 

.9 141055 

.0032493 

9.0869221 

9:0879473 

9.0889700 

9^0899903 

9.0910082 

9.9967352 
9.9967 196 
9.9967040 
9.9966884 
9.9966727 

9.0901869 
9.0912277 
9.0922660 
9.093  3020 
9-0943355 

10.9098 1 3 1 
10.9087723 
10.9077340 
10.9066980 
10.9056645 

59 

>8 

j7. 

515 

?5 

54 

53 

52 

)i 

50 

-9130779 

.9120527 
.9 1 103CC 

.9 IOOO97 

.9089918 

•0032648 
.0032804 
.0032960 
.003-3  1 1 6^ 

.0033273 

6 

7 

8 

9 

10 

9.0920237 

9.0930367 

9.0940474 

9.0950556 

9.0960615 

9.9966570 

9.9966412 

9.9966254 

9.9966096 

9-9965937 

9.0953667 

9.0963955 

9.0974219 

9.0984460 

9.0994678 

10.9046333 

10.9036045 

10.9025781 

10.9015540 

10.9005322 

.9079765 
.906963  3 
.9059526 
.9049444 
.9039385 

.003343c 

•0033588 

•00337^6 

.003390^ 

.0034063 

11 

12 

13 

4 

4 

9.0970651 
9.0980662 
9.099065 1 
9.1000616 
9.1010558 

9.9965778 

9.9965619 

9.9965459 

9.9965299 

9.9965138 

9.1004872 

9.1015044 

9.1025192 

y. 1035317 

9.1045420 

10.8995 1-28 
10.8984956 
10.8974808 
10.8964683 
10.8954580 

49 

48 

47 

46 

+5 

.9029349 

.9019338 

.9009349 

-899938^ 

.8989442 

.0034222 

.0034381 

.0034541 

.0034701 

.0034862 

17 

18 

is* 

20 

9.1020477 
9.1030373 
9. 1040246 
9.1050296 
9.1059924 

9.9964977 

9.9964816 

9.9964655 

9-9964493 

9-9964330 

9. 1055500 
9.1065557 
9.1075591 
9. 1085604 
9.1095594 

10.8944500 
10.8934443 
10.8924409 
10.89 14396 
10.8904406 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

.8979523 

.8969627 

.8959754 

.8949904 

.8940076 

.0035023 

.0035184 

•0035^345 

.0035507 
.003  5670 

21 

22 

?3 

24 

9.1069729 

9-10795 12 
9.1089272 
9.1099010 
9.1 108726 

9.9964167 

9.9964084 

9.9963841 

9-9963677 

9.9963513 

9.1 105.562 
9.1 1 15508 
9-1125431 
9.1135333 
9.1 145212 

10.8894438 

10.8884492 

10.8874569 

10.8864667 

10.8854787 

.893027  1 
.8920488 
.89107.28 
.8900990 
.889  1274 

.0035833 
•0035996 
.0036159  ! 
.0036323 
.0036487 : 

26 

\ 

27 

28 

29 

30 

9.11 18420 
9.1128092 

9.1137742 

9.1147370 
9.1 156977 

9.9963348 

9.9963183 

9.9963018 

9.9962852 

9.9962686 

9.1 155072 
9.1 164909 
9.1 174724 
9.1 184518 
(9.1194291 

.10.8844928 

10.8835091 

10.8825276 

10.8815482 

10.8805709 

34 

33 

32 

31 

30 

82 

.8881580 

.8871908 

.8862258 

.8852630 

.8843023 

.0036652 , 
.0036817  1 
.0036982 1 
.0037148, 
^0037314^ 

S  1  N  E~ 
Complcroent. 

Sine. 

TANGENT 

Complement. 

Tang- 

309-H  5697 


Sine. 


1  N  E 
Complement. 

[9.9062686 


3  19.1  166562 


9.99625  19 


329. 1176125  9:9962352 


3 


Sig.  1 185667 
349.1 195188 
9. 1204688 


35 


36 

37 

38 

39 

14c 


9.1214167 
9. 1223624 

9.1233061 

9  1^42477 

9.125  1872 


4-‘ 

43 

.44 

45 


9.1261246 
9. 1270600 
9.1279934 
9.1289247 
9.1298539 


9.9962185 
9.9962017 
9.9961849 


9. 1 19429 1 
9.1204043 

9.1213773 

9.1223482 

9.1233171 


fr  A  N  G  E  N  r 
Complement. 

10.8805^09 


9  168 1 

9 99^ 15^^ 


10.8795957 

10.8786227 
10.8.776518 
10.8766829 
9.1242839 10.8757161 


30 


29 

28 

27 

26 

25 


9  1252486 
9.1262 112 


9.9961343  9*^271718 
9.9961 1749.1281303 
9.996 1004  9. 1 290868 


9.1307812 


9. 1 317064  9.9959804  9. 1 3  57260 

9.1 366665 
9.1 37665 1 
9.1385417 


9.1326297  9.9959631 

9.13355C>9  9-9959458 


9.1 344702 


46 

47 

48 

49 

56 

51 

52 

53 

54 

559.1390370 


9.9960149 


9,99608349.1300413 
9.9960663  9.1309937 
9.9960492  9. 1 3  19442 
9.9960321  9.1328926 


9.1338390 


10.87475  14 
10.8737888 
16.8728282 
10.8718697 
10.87091 32 

10.8699587 
10.8690062 
10.8680558 
10.8671074 
1 0.866 1 609 


24 

23 

22 

21 

20 


rQ.m.  Arithme¬ 

tic.  of  Sine. 


Com.  Aritn. 

of  Sine  Com. 


.8843023  •00373 

•8833438.0037481 
.8823875^.0037648 
.88143  3  3'.co378  15 
.8804812.0037983 
.87953  i2'.oo38i 51 


99959977 


9.1347835 


9.1353875 
9.1363028 
9. 1372161 


9.9959111 

9.995893,6 

9.9958761 
9. 1381275  9  9958586 

9.995841.! 


9.9959284 


569.1399445  9  9958235 
579.1408501  9.9958059 
589.1417537  9.9957882 
599.14265559.9957705 


60I9.1435553 


SINE 

Comptement 


9.1394764 
9. 1404092 
9. 1413400 
9.1422689 
9.1431959 


Sine. 


9.1441210 
9. 1450442 

9.i4S96'S5 

9.1 


9.99575289.1478025 


.878  58  3  3'. 00383 19 
.8776376 .0038488 
.8766939'.oo38657 
.8757  52  3'. 0038826 
.8748128 .0038996 


19 

18 

17 

16 

■15 


.8738754.0039 166 

8729400I.0039337 

87200661  0039508 


10.8652165 

10.8642740 

10.8633335 

10.8623949 
10.86 14583 

16.8605236 
10.8595908 
10.8586600 
10.85773 1 1 
10.8568041 


14 

13 

12 
1 1 
10 


T  ANG  ElIT 
Complemey* 


10.8558790 
10.8549558 
10.8540345 
10.853 1150 

10.8521975 


Tang. 


-1 

-6 

5 


82 


8710753 

8701461 


.0039679 

.0039851 


8692 1881.9040023 
86829 3 6. 0040 1 96 

.8673703'.o040369 

.86644921.0040542 

.8655298.0040716 


.8646 1 25  .0040,889 
.863697  2',  004 1 064 
0041239 


.86i8725'.oo4i4i4 

.  86096^' .0  04 1 5  §  9 


.86005  5  5.0041765 

.859i499'.oo4i94i 

,8582462100421 18 


.857:34451.0042295 

.8564447 


N 


'8 

9ine. 

SINE 
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?-I435553 

9.9957528 

9.047^^925 

10.852 1975 

6c 

— , 

5  64447 

.0042473 

1 

2 

3' 

4 

5 

?.  1444532 

?. 1453493 
146  2435 
9.1471358 
9.1480262 

9*9957550 

9.9957072 

9*9956993 

9.9956815 

979956635 

9.1487.182 

9.1496321 

9,1505440 

9.1514543, 

9.1523627 

10.85 12818 
10.8503679 
( 0.84945  59 
10:8485457 
10.8476373 

57 

56 

)5 

855546S 

.8546507 

.8537565 

8528.642 

8519738 

.0042650 
.0042828 
.0043007 
.0043 185 
.0043365 

6 

7 

8 

9 

10 

9. 1489148 
9.1498015 
9.1506864 
9.1515694 
9.1524507 

9*9956456 

9.9956276 

9.9956095 

9.9955915 

9.9955734 

9.1532692 

9.1541739 
9.1550769 
9*  *559780 

9.1568773 

10.8467308 
10.8458261 
10.844923 1 
10,8440220 
10.843 1227 

i'4 

53 

5^ 

5* 

50 

8510852 

8501985 

.8493 136 

.8484306 

•8475493 

•0043 544 

.0043724 

.0043905 

.0044085 

.0044266 

I  I 

12 

13 

14 

15 

9*^533301 

9. 1542076 
9.1550834 

9->S59574 

9.1568296 

9*99555529*0577748 

9*9955  37o!9*05867o6 

9.995518819.1595646 
9*9955005  9.1604569 
9.99548229.1613473 

10.8422253 
10.841 3294 
10.8404354 
10.839543 1 
10.8386527 

+9 

+8 

-1-7 

46 

+5 

.8466699 
.8457924 
.8449166 
.8440426 
.843 1704 

.0044448 
.0044630 
.00448  12' 
.0044995 
.0045178 

16 

17 

,18 

(19 

{20 

9.1577000 
9.1585686 
9.1594354 
9.1603005 
9.16 1 1639 

9*9954639 

9*9954455 

9.995427 1 
9.9954087 
9.9953902 

9.1622361 
9,163 123 1 
9.1640083 
9. 1 6489 19 
9.1657737 

10:8377639 

10.8368769 

10.8359917 
10.83  5108 1 
1G.8342263 

44 

43 

42 

41 

40 

.8423000 
.84143 14I 
.8405646 
*8396995 
.83^8361 

.0045361 

.0045543 
.0045.729 
.00459  1 3 

1.0046098 

121 

!p2 

p4 

9.162,0254 

9.1628853 

9.1637434 

9.1645,998 

9.1654544 

9.9953707 

9*9953531 

99953345 

9*9953059 

9.99'52972 

9.1666538 

9.1675322 

1684989 

9.1692830 

9.1701572 

10.83  3  3462 
16.8324678 
10.83 1.591 1 
10.8307161 
10.8298428 

39 

38 

37 

36 

35 

1*8379^46 

.8371 147 
•8362560 
.8354002 
.8345456 

.004628) 

•  004646 9 
.004665 j 
.©04684) 
1.0047028 

hi 

Lt8 

IB 

129 

9. 1663074 
9.i67>586 

9*  1680082 
9*06:88559 
9 .069702 1 

9.9952785 
9.99,52597 
9.9952409 
e. 9952221 
19.995203.3 

9.1710289 
9.1718989 
9. 1727672 
9.1736338 
9,1744988 

110.82897  *  * 
110.828101 1 
I10.8272328 
110,8263662 
110.8255012 

34 

3  3 
32 

31 

30 

.■.8336926 
,8328414 
.83 199 19 
•83 1 1441 
8302979 

•004721  j; 

004740^ 
.004759 ' 
.QO4777P 

.0047967 
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3om!Arithme-ICom.  Arith| 

tic.  of-Sine.  !  of  Sine  Com.  I 

30'9' 169702 

^.9952033  5 

?.  17449.88I 

10.82550*2 

8302979 .00479671  • 

3M 

32 

33 

34 
3  5 

). 1705465 
9.1713893 

9.1722305 

9.1730699 

9.1739077 

p.995  1844;; 
9.9951654  c 

9.9951464^ 

9.9951274: 

9.9951084' 

>.1753622! 

>.1762239 
}.  1770840! 
9.1779425 
9-1787993 

10.8246378  ; 
10.8237741  ; 
10.8229160 ; 
10.8220575  , 
10.8212007 ; 

19  . 

iS. 
I7  . 

z6 . 
23, 

8294534 .0048156] 
8286 107 .00483461 
8277695'. 0048536] 
■8269301 .0048726] 
■8260923  .00489 1 6] 

36 

37 

38 

39 
+c 

9.1747439 
9.1755784 
9.17641 12 
9.1772425 
9.1780721 

9  9950S93 
9.995O7O2 
9.99.505  !0 
9,99503  18 
9.9950126 

9.1796546! 
9.1805082 
9. 18 1 3602 
9.1822106 
9.1830595 

10.8203454 
10.8 194918 
10.8 186398 
10.8  177894 
10.8 169405 

23. 

22 

21 

20 

■  8252561 .0049  107] 
.8244216  .0049298] 
.8235888 .0049490I 

.8227575.00496821 

.8219  279'.o049874l 
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42 

43 

44 

45 

9.1789001 

9.1797265 

9.1805512 

9.1813744 

9. 1821960 

9,9949933 

9-9949740 

9-9949546 

9-9949352 

9.9949138 

9.1839068 
9.1847525 
9. 1855968 
9.1864392 
9. 1872802 

10.8160932 
10.8 152475 
10.8144034 
10.8135608 
10.8127198 

19 

18 

17 

16 

il 

.8210999', 
.820273  5I, 
.8194488! 
.8 186256 
j.8 1,78040 

■0050067I 

.0050262] 

.0050454] 

.0050648] 

.0050842] 

46 

47 

48 

v49 

9.1830160 

9.183834.^ 

9.1846512 

9.1854665 

9.1862802 

9.9948964 

9.9948769 

9.9948573 

9, 9-943  3  77 

9.9948 18 1 

9.1881 196 
9.1889575 
9.1897939 
9. 1 906287 
9.1914621 

|io.8ii88o4 
10.81 16425 
10.8102061 
10.8093713 
10.8085379 

14 

13 

12 

1 1 

IC 

j.8 169840 
I- 8 161656 
.8153488 
■8145336 

..8137199 

.005 1036] 
.0051231] 
.005 1427I 
.0051623I 
.00518 19I 

51 

52 
5-3 

54 

55 

9.1870923 
9.1879029 
9.1887120 
9.1895195 
9. 1903254 

9.9947985 

9.9947788 

9-9947591 

9-9947393 

9.9947195 

9. 1922939 
9. 193 1241 

9.1939529 

9.1947802 

9.1956059 

10.8077061 

10.8068759 

10.8060471 

10.8052198 

10.8043941 

9 

s 

< 

< 

1 .8129077 
!  .8120971 
.1.8112880 
jj.8 104805 
;j.8o96746 

.00520-1 5] 

.00522121 

.0052409! 

.0052607] 

.0052805! 

‘56 

57 

58 

59 

9.1911299 

9.1919328 

9.1927342 

9.1935341 

9 . 1943  3  24 

9.9946997 

9-9946798 

9.9946599 

9.9946399 

9.9946199 

'9.1964302 

9.197253c 

9.1980743 

9.1988942 

9.1997125 

10.803569^ 
10.802747c 
10. 80 19  257 
10.8011059 
10.8002875 

•  ^ 

: 

-'c 

i|.8o88701 
51:8080672 
ij.8072658 
1 .8064659 
51.8056676 

I.0053003I 

'.0053202 

!'.00534Oi 

>.0053601 
i  .0053801! 
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• 
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I  Qi^3  3  '2"“ 

,3.9946 199 

9-1997125 

10.8002875 

6o‘. 8056676 

•0053801 

fli 

s 

I 

9.1951293 

49945999 

9.2005294 

10.7994706 

59 

.8048707 

.0054001 

2 

9.1959245 

^994579* 

9.2013449 

IO.79S655  1 

1.8040753 

.0054202 

|i 

3 

9ii967i8e 

49945597 

9  2021588 

10,797341  1 

)7 

".8032814 

.CO54403 

ii| 

-1 

9.19751  ic 

9945396 

9.20297  14 

10.7970286 

56 

.802489c 

.QO54604 

'i'l?. 

5 

9- 198  3019 

9.9945194 

9.2037825 

10.7962175 

11 

1.8b  1698 1 

.0054806 

Iff';' 

Ifei 

6 

9.19909  13 

7.9944992 

9.2045922 

io. 79  5407^ 

541.8009087 

6 

0 

0 

0 

oc 

'Ip 

7 

9.1998793 

7.9944789 

9.2054004 

10.7945996 

53 

I80OI2O7 

.0055211 

8 

•  20066  ^  8 

7.9944587 

9.2052072 

10793792S 

52 

.7993342 

.0055413 

‘  '1  i.,^ 

•  9 

9.2014509 

7.9944583 

9.2070126 

10.792987.7 

51 

.7985491 

•0055617 

ll 

IC 

9.2022345 

7.9944180 

9.2078165 

10.792183  <: 

)0 

.7977655 

.0055820 

T' 

1 1 

9.2030167 

99943975 

9.2086191 

10.79  13809 

+9 

.7969833 

.0056025 

) 

u 

•  t 

9.2037974 

9-994377> 

9  2094203 

10.7905797 

+8 

.7962026 

.0056229 

i 

13 

9.2045767 

9  9943566 

7-2 162200 

10.7897808 

47 

.7954234 

.0056434 

1 

14 

9.2053545 

9  994336J 

7 -2 110 184 

IO.78898K 

46 

-7946455 

.0056639 

1 

15 

9.206 1 309 

9.9943  1 5^, 

9.21i8h;3 

10.788  1847 

•7938691 

,0056844 

! 

16 

9-20690*59 

9.994295c 

7.2126109 

10.787389  1 

.7930941 

.0057050 

17 

9.2076795 

9.9942773 

7.2134051 

10.786594c 

43 

.7923205 

•0057227 

■  I 

t 

18 

9.2084516 

9.9942537 

7.2141980 

10.785802c 

42 

.7915484 

.0057463 

19 

9.209222^ 

9.994233c 

9.2149894 

10. 7850106 

41 

.7907776 

.0057670 

1 

i- 

20 

9.20999 17 

9,9942122 

1 57.795 

10.7842205 

40 

.7900083 

.0057878 

1  * 

\ 

9.2107597 

9.99419 14 

9*21  65683 

10.7834317 

39 

.7892403 

.0058086 

i 

1  :  ■'■ , 

22 

9.21 15263 

9  9941706 

9.2173556 

10.7826444 

38 

.7884737 

.0658294 

1 

23 

9.21229 14 

9.9941498 

9.2  i8 1417 

10.7818583 

37 

.7877086 

.0058502 

« 

'\ 

24 

9.2130552 

9.9941289 

9.2189264 

10.7810736 

36 

,7869448 

.005871 i 

[ 
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^■5 

9.2 1 30 176 

9.9941079 

9.2197097 

10.7802902 

3  5 

.7861824 

.0058921 
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] 

26 

9.2145787 

9.994087c 

9.2204917 

10.7795083 

34 

.7854213 

.0059130 

T'k*^flKr. 
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4 

^1 

9.2153384 

9.9940659 

9.2212724 

10.7787276 

53 

•7846616 

.0059341 
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^  fl^HK 

•; 

28 

9*2, 1609  67 

9  •994^4*49 

9.22205 18 

10.7779482 

32 

7839033 

.005955 ^ 

li 

^9 

9.2168536 

9.9940238 

g:222S2gS 

10.7771702 

31 

.783 1464 

.005.9761 
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9«2^^7^0q2 

g.9940027 

9.2236065 

.10.7763935 

30 

.7823908 

.0059974 
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9.2 176092 

9.9940027 

9.2236065 

10,7763935 

JO 

.7823908 

•0059973 

32. 

33 

34 
3> 

9.2i8}635 

9.2191 164 
9.2198680 
9.2206182 
^.2213671 

9.9939815 

9.9939603 

9.9939391 

9.9939178 

9.9938969 

9.22438 19 
9.2251561 
p. 2259289 
9.2267004 

9.227+706 

10.7756181 

tO.7748439 
IO.774O7I  ] 
10.7732996 
10.7725294 

29 

28 

27 

26 

25 

•7816366 

.7808836 

■7801320 

•7793818 

•7786329 

.0060185 
.0060397 
.0060609 
•0060822 
•006 103  5 
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37 

38 

39 

40 

9. 2221147 
9.2228609 
9.2236059 
9'  224349  5 
9.22509  18 

9.9938752 

9.9938538 

9.9938324 

9.9938109 

4-9937894 

9.2282395 
9.229007  j 
9.2297735 

9-2305386 

9.23 13024 

10.77  17605 
10  7709929 
10.7702265 
10.7694614 
10.7686976 

24 

^'3 

22 

21 

20 

•7778853 

•7771391 

•7763941 

.7756505 

.7749082 

0061248 
.006 1462 
.006 1676 
.006189 1 
.0062106 
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43 

44 

45 

9.2258328 
9-2265725 
9.2273  1 10 
9.2280481 
9.2287839 

9.9937679 

9.9937463 

9.9937247 

9.9977030 

9.9936813 

9.2320650 

9.2328262 

9-2,335863 

9.2343451 

9.2351026 

10.7679350 
10.767  1738 
10.76641  37 
10.7656549 
10.7648974 

>9 

18 

n 

16 

‘5 

•7741672 

•7734275 

.772689c 

■7719519 

.7712161 

0062321 
,0062537 
.0062753 
0062970 
•0063 187 
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48 

49 

50 

9.2295185 
9.2302518 
9.2309838 
9.23 17145 
9.2324440 

9.9936596 
9.9936378 
9.9936160. 
9-99  J  5942 

9.9935723 

9.2358589 
9.2366139 
9-2373678 
9.2381 203 
9.2388717 

10.764141 1 

10.7633861 
10.7626322 
10.76 18797 
10.761  1283 
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1 1 

10 

.7704815 
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.7690162 

.7682855 

.7675560 

.0063404 
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•0063840 

.0064058 

.0064277 
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52 

53 

54 

55 

9.233  1722 
9.23  38992 
9.2346249 

9-2353494 

9.2360726 

9.9935504 
9.9935285 
9 -99  3  5065 

9.993484.4 

9.9934624 

9.2396218' 

9.2403708 

9- 241 1.185 

9.241865© 

9.24.2610J 

10.7603782 
10-7596292 
10.7588815 
10.758 1350 
10.7573897 
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8 

7 
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'5 

.7668278 

.7661008 
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.7639274 

.0064496 

.0064715 
0064935 ‘ 
0065 156 
•006  5  •376. 

56 
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58 

59 

60 

9.2367946 

9-2375.‘53 

9.2382349 

9.2389532 
9. 239670? 

9.9934403 

9.9934181 

9-99339.551 

9-9933737 

9-993  35 15 

9.2433543 
9.2440972 
9.2448389 
9  •2455794 
9.2463 188 

10.7566437 
10.7559028 
10.755161 1 
10.7544296 
10.75368121 
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.0 

.7632054 

.7624847 

.7617651 
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.0065597 
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.0066041 
1006626  3 
•0066485 
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9-99335'5 

9.246218s 

10.753*58 12 
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4- 

4' 
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?. 240  3  86 1 
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2425264 
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9.9933292 

9.9933068 

9.9932845 

9.9932621 

9.9932396 

9.2470569 
9.2477939 
9.2485297 
9  2492643 
9.2499978 

10.7529430 
10.752206 1 
10.75  *4703 
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57 

56 

55 

7596139* 

.7588993; 
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•7574736 

.7567626 

.0066708 

0066932' 

.0067155 

.0067379 

.0067604. 
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8i 
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9.2439472 

9.244655^ 

9.2453632 

9.2460695 

9.2467746 

9.9932171 
9-9931946 
9.993  1720 
9^9931494 
9.993  1268 

9.2507301 
9.2514612 
9.25219 12 
9.2529200 
9.2^36477 

10.7492699 

10.7485388 

10.7478088 

10.7470800 

10.7463522 
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5^ 

51 

50 

.7560528 

•7553442, 

•7546368 

•7539305 

.7532254 

.0067829 

.0068054 

.0068280 

.0068506 

.0068732 
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149.2495830 
^1519. 2502822 

9.993  1041 
9*9930814 
9.9930587 
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9.2543  •742 
9.2550997 
9.2558240 
9.2565471 
9.2572691 

10.7456257 

i'o.7449003 

ro.7441760 

10.7434528 

10.7427308 
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47 

46 

li 

.7525216 

.75 1 S 1 89 
.7511173 
.750417c 

.7497178 

0068959 
.0069 1 86 
.006941 3 
0069641 
.0069869 

JI6I9.2509803 
117  9.25  16772 

1189.2523729 
119  9-2530675 
[2019.2537609 

9.9929902 

9-9929673 

9.9929444 

9.9929214' 

9.9928984 

9.2579901 

9.2587099 

9.2594285 

9.2601461 

9.2608625 

10.7420099 
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10.7405715 
10.7398539 

io;739i375 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

.7490197 

.7483228 
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.7469325 
.7462391 

.0070098 

.0070327 

,0070556 

.00707S6 

.G071016 
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b 

b.2544532 

|9-^SSH44 

9.2558344 

9-2565233 

9.2572110 

9.9928753 
9.9928522 
9  9928291 
9.9928059' 
9,9927827 

9.26 15779 
9.2622921 
9.2630053 
9.2637173 
9.2644283 

lG.7584221 

10,7377079 

10.7369947 

10.7362827 

10-7355717 

.7455468 

.7448556 

.7441650 

.7434767 

i.7427890 

.0071247 

0071478 

.0071709 

.0071941' 

.0072173 

[27 

b 

9.2578977 
'9-2585832 
*;  9-2.592676 
►9-2599509 
>9.2606330 

9.9927595 

9.9927362 

9.9927129 

9.9926895 

>9.9916661 

9.2651382 

9.2658476 

9.2665547 

9.2672613 

9.2679669 

10.73486 18 
10.7341530 
10.7334453' 
10.7327387 
10.7  3  203  3 1 

34 

33 

32 

31 

30 

.7421022 
.7414168 
.7407324 
•740049 1 

-7393^70 

.0072405 

0072638 

.0072871 

.0073 1051 
.0073339J 

SINE’ 

Coinplement. 

Sine. 

TANG'ENT 

C6mplem*nt.' 

Tang.: 

79 

i  ■ 

IC 

Sine. 

SINE 

Complement. 

Tang,  itangent 

0  I  Complement. 

Com,  Arith¬ 
metic.  of  Sine. 

Com.  Arirn. 
of  Sine  Com. 

3C 

0.2606530 

9.9926661 

9.2679669I 

^0.7  3  20,3  3 1 

3C 

•739367c 

•0073339 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

+3 

44 

45 

46 

47 

4-8 

49 

50 

51 

5^ 

53 

54 

55 

56 

57 

58 

59 
6c 

9.2613 141 
9.26 19941 
9.2626729 
9.2633507 
9.2640274 

9.99264.27 

^.9926192 

9.9925957 

^9925722 

).99254f86 

9.26867 14 

9.2693749 

9.2700772 

9.2707786 

9.27147881 

10.73 13286 

10.7306251 

10.7299228 

10.7292214 

10.7285212 

29 

28 

^7 

26 

^5 

•7386859 

•7380059 

•7373271 

.7.366493 

•7359726 

.0073573 
.0073808 
.0074043 
0074278 
.00745 14 

9.2647030 

9.2653775 

9.2660509 

9.2667232 

9.2673945 

9.992525c 

9.9925013 

9.9924776 

9.9924539 

9.9924301 

9,27217,80 
9  2728763 

9-2.73  5733 
9.2742694 
9.2749644 

10.727822c 
10.727 1238 
10.7264267 
10.7257306 
10.72503  56 

24 

23 

22 

21 

20 
-1 _ 

•7352970 

•7346225 

•73  3949* 
.7332768 
.7326055 

.007475c 
.0074987 
0075224 
007546 1 
•0075699 

9.2680647 
9.26873  38 
9. 26940 1 9 
9.2700689 
9.2707348 

9.9924063 
9.9923824 
9.9923585 
9.9923346 
9.9923 106 

9.2756584 

9.276,3514 

9.2770434 

9.2777343 

9.2784242 

10.7  243416 
10.7236486 
10.72295,66 
10.7222657 
10.72157,58 

19 

18 

17 

16 

11 

73  19353 

.7312662 

.7305981 

•7299311 

.7292652 

.0075937 

0076174 

.0076415 

.0076654 

.0076894 

9.2713997 

9.272063 1 
9.2727263 
9.2733880 
9.2740487 

9  9922866 
9.99226,26 
9.99223,85 
9.9922144 
9.9921902 

9.2791 130 
9.2798009 
9.2804878 
9.28 1 1736 
9.2818585 

10.72088,69 
10.720199 1 
10.7 195 122 
10.7188264 

10.7181415 

14 

13 

12 

11 

10 

.7286003 

.7279365 

•7272737 

.7266120 

•7259513 

.0077134 
.0077374 
.00776  I  5; 

.0077854 

.0078098 

9.274708  3 
9.2753669 
9.2760245 
9.27668 1 1 
9.2773366 

9.9921660 

9.9921418 

9.9921175 

9.9920932 

9.9920689 

9.2825423 
9.283  225 1 
9.2839070 
9.2845878 
9.2852677 

10.7174577 
10.7 167749 
10.7 160930 
10.7154122 
10.7147323 

9 

8 

.7 

6 

5 

.7252917 

.7246331 

•723975s 

.7233189 

.7226634 

.0078340 

.0078582 

.0078825 

.007906^ 

.00793  I  I 

^.2779911 

9,2786445 

9.2792970 

9.2799484 

9.2805988 

9.99Z0445 

9,9920201 

9.9919956 

9.9919711 

9.9919466 

9.2859466 

9,2866245 

9.2873014 

9.2879773 

9.2886523 

10,7140534 

10.7133755 

10.7126986 

10.7,120,227 

.J0.7II-3477 

4 

3 

2 

I 

0 

-79 

.7220089 

•721^555 

.7207030 

.7200516 

.7194013 

•00795  ss 

•0079799 
.0080044 
.0080289 
.00805  3  4I 

SINE 

Complement. 

Sine. 

tangent  nr  ,  _ 

Complement.  • 

• 

Oo  2 


4 


1 1 

line. 

I 

SINK 

ro'nplqnent. 

Tang. 

c 

9.20059*38 

9.99 1946619.2886523 

1 

2 

3 

4 

5 

9.2812483 
9.28 18967 
9.2825441 
9.283 1905 
9.2838*359 

9.991922c 

9.9918^74 

9.9918727 

9.99184S0 

9.991S233 

9.2893263 
9.2899993 
9.290671 3 

9.2913424 

9.2920126 

6 

7 

8 

9 

IG 

9.2844803 
9.285  1237 
9.2857661 
9,2864076 
9.2870480 

9.99 17986 
9.99 17737 
9.9917489 
9.99 1 7240 

9*99  16(591 

9.29268 17 
9.2933  500 
9.2940172 
9.2946836 
0.2953489 

11 

12 

13 

14 

‘5 

9.28,76875 
9.2883260 
9.2889636 
9.289600 1 
9.29023,57 

9.99  16749 
9.99 16492 
9.99 16241 
9.9915990 

9-9915739 

9.29601 34 
9.2966769 
>2973395 
9.298001 1 
9.29866 18 

i  16 
'  # 

'  » 7 

18 

i 

I  9 

.29 

9.2908704 
9'.  2  9 1.5040 
9.2921367 
9.2927685 
Q.2933993 

9.9915488 
9.9915236 
9.9914984 
9.99 14731 
9.9914478 

9.2993216 

9.2999804 

9.3006383 

9.3012954 

9';30i95i4 

21 

21 

; 

.^3 

:  24 
‘  25, 

9.294029  j 
9.294658  c 
9.295  28:59 
9.2959129 
9.296539c 

9.99 14223 
9.9913971 

9.9913717 

9.9913462 

9.9913207 

9.3026066 

9.3032609 

9.3039143 

9'.3  045667 
9.3052183 

,  26 

1^7 

i  ,28 

'  29 

39 

9.2971641 

9.29778,831 

9.2984I16 

9*^990339 

9.2996555 

9.9912952 

9.9912696 

9*991 244^ 

9.9912184 
9.99  K1927 

9.3058689 
9.3065 187 
9. 3  07 1675 
9.30781155 
9.3684626 

SINE 

Complement. 

Sine. 

TANOEN-T 

Complement. 

T  A  N  G  K  N 

Complement. 

Jom,  Arittt- 

metfe.  of  Sine. 

ccKti.  Afittii; 

of  Sine  Com, 

10.7 1 13477 

60 

.7194012 

.ooSo^f  34. 

10.7106737 
‘10.7 100007 
10.7093287 
10.7086576 
10.7079874 

59 

58 

57 

>6 

5.5 

.7187517 
.718103  3 

•7174559 

.7168093 
.7161  64.1 

.0080780 
•008 1026 
.0081273 

■O08  I  5  20 
•008 1767 

10.7073  lj83 
10.7066500 
10.7059828 
10.7053 164 
10.7036  5 1  i 

54l-7'55'97 
53  .7148763 

52.7142339 

51 .7135924 
50  .712952c 

.0082014 
.0682263 
•00825  *  J 
•0082760 

po8  3009 

10.7039866 
10.703323  1 
10I7026605 
10.7019989 
10.701 3382 

49 

48 

47 

46 

451 

.7123 125 
.7 1 16730 
.71 10364 
.7103999 
^97643 

.0083259 

.0083508 

.0083759 

.9084019 

.0084261 

10.7006784 
10.7000196 
10.69936 17 
10.6987046 
10.6980486 

44 

43 

42 

4‘ 

40 

.7091296 

.7084950 

•7078633 

.7072315 

.7066007 

.0084512 
•0084764 
.0085016 
.0085  269 
.0085522 

IQ.6973934 
10.6967391 
10.6960857 
10.6954333 
10.69478 17 

39 

3,3 

37 

36 

35 

.7059706 
.705342c 
.7047141. 
.704087 1 
.7034610 

.0085775 

.0086029 

.0086283 

.0086538 

.0086793 

10.6941 3 1 1 
10.6934813 
10.6928325 
10.692*1 845 

.10.69 1*5  3  74 

34 

33 

32 

31 

30 

78 

.7028359 
.70221 17 
.7015884 
.7©0966  1 

.70034:47 

.00^7048 

.0087304 

.0087560 

.00.87816 

.0088(073 

Tang. 

I 

i 

• 

•  :5  fnc. 

SINE  1 
Co-nplement.  | 

Tang. 

T  A  N  G  E  N  T 
Complement. 

'.’o.n.Arithme- 
t\c,  ofS’ne. 

Llom.  ArittjJ 
of  Sine  Com,  I 

■'  }C 

9-2996553' 

5.991 19  27|i 

5.5084626 

10.69  15574 

3C, 

,7005447 

008B073 

jlTT 

nil 
*•  ^ 

f'  5  -t 

I  ^  5 

J3« 

|39 
V  +c 

5.5002758 
9.5008955 
9.5015 140 
.3021517 

9.3'027483 

9.991  i67o|< 
9,9  9 1  1 4 1 2>' 
9,991 1 154' 
9.9910S96 

C.TQ  10637 

5.309 1088 
9.3097541 
5.1 103985! 
9.3 1  f042r 
9.3 1 16848 

IC.69089  12 

1 0.69024.59 
10.689601.5 
10.6889579 
10.6883  152 

^9 

28 

26 

25 

6997242 
.6991047 
.698486c 
.6978683 
.69725 1 5 

,008833c 
0088,588 , 
,0088846 
,0089104 
,0089363 

9.5033644 

9.3039794 

9.3045934 

9.5052066 

9.3038189 

9.9910378 
9.99  101  19 

9.9909859 
9.9909  598 

9.0609338 

9.3 123266  1C.6876734 
9.3129675 10.6870325. 
9.3 136076  10.6863924 
9.3 142468  10,6857532 
9.344885 1 10,685 1 149 

24 

23 

/ 

22 

21 

20 

.6966356 
.6960206 
6954066 
.6947934 
.69418 1 1 

•0089622 
008988 1 

0090141 

.0090402 

0090662 

■  •  42 
.  * 

f 

9.3064303 
9. 3  07  0407 
9,.  3  07  6  50  3 
9.30S2590 
9.3088668 

9.99O9O77 
9.99088  I  5 

9.9908553 

9,9908291 

9.9908029 

9.3155226  10.6844774 
9.316 1592’ 1C.6838408 
9.3 1679  50' 10.68  3  2050 

5.3  i74299!ic.68257p! 

9.3  180640' 10.68 1 9360 

•9 

18 

17 

16 

15 

.6935697 

•6929593 

.6923497 
.69 174  1C 

.6911332 

0090923 
.009 1 185 
009 1447 
.009 1709 
.009 197 1 

I  4<5 

i  ■ 

.48 

^49 

;  5  c 

9.3094737 
9.3  100798 
9.3  106849 
9.3  112892 
9.5  118926 

9.9907766 

9.9907502 

9.9907239 

9.9906974 
9.99067  10 

9.3  186972110.68  I  3028 
9.3  195295!  10.6806705 
9.3  19961  iho.6800389 
9.32059 18  io.-6794o82 
9. 3  2 1 22 1 6j  1 0.67  87784 

14 

12 

1  1 

10 

.6905263 
.6899202 
.6893  15  1 
.6887108 
.6881074 

0092234 
.009 2498 
.0092761 
.0093026 
.0093290 

4 

. 

1 5(2 
*|53 
'54 

s 

9.3124-951 
9.3130968 
9.3136976 
9.3142975 
9. 3  148965 

9,9906445 

19.9906180 

9.99059  14 

9.9905648 

9.9905382 

9.3218506 
9.322478,8 
.9.523  1061 
5.3257327 
9.3243  5  ^4 

’10.678  1494 
110.6775212 
10.6768939 
10.6762673 
*10.6756416 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

78 

.6875049 
.686903  2 
.6863024 
.6857025 
.6851035 

■.6845053 

.6839079 
.6833115 
.6827159 
'•682121  1 

•o°93,555 

.0093820 

.0094086 

.0094352 

.0094618 

.0094885 

.0095152 

.0095420 

.0095688 

0095956 

1  56 

1  57 

58 

59 

60 

9.3154947 
9.3 160921 
9.3 166885 
9.317-2841 

9.3178789 

9.9905115 
9.9904848 
9.990458  c 
9,99043  12 
9.9904044 

9.3249832 

9.3256073 

9.3262505 

5:5268529 

9.527474'5 

10.6750168 

10.6743927 

10.6737695 

',10.6731471 

10.6725255 

SINE 

Complement. 

Sine. 

TANGENT 

Complement,' 

Tang._ 

1  1:...-, 

.  • 


12 

Sine.  ■ 

SIN  E 

Comolement. ' 

Tang. 

/ 

0 

9.3178789 

9-99040,4.4 

9.3274745 

1 

2 

3 

4 

s: 

-»■ 

9.3 184728 
9.3 190659 
9.3 196581 

9*3  20249  5' 
3.320840c 

9.9903775 

9.9903506 

9-9903237 

9.9902967 

9.9902697 

9.3280953 

9.3287153 

p*  3  293  345 

9.329952I 

9.1305704 

6 

7 

8 

9 

10 

9.3214297 
9- 3  2.20 1 86 
9.3226066 
9.323  1938 

9.3'2378o2 

9.9902426 
9.9902 1 5.5 
9.9901883 
9  9901612 

9.9901339 

9-33  1^872 
9.3  3  1 8-03  1 
9.3324183 

9:3  3  303  27 
93336463 

1 1 

12 

13 

‘4 

15 

9.3243657 

9.3  249  5^5 

?-3255344 
9.3261 174 
9.3266997 

9.9901067 

9.9900794 

9.990052) 

9900247 

9.9899973 

9-334259  1 
9-3348.71 1 

9'33  54823 

9.3360527 
9.  3  367024 

16 

‘7 

18 

'9 

20 

9  32728 1 1 
9.3278617 
9.3284416 
9.3290206 
9.3295988 

9  9899698 
9.9899423 
9.9899148 
9.9898873 
9.9898597 

9-3  37.3  H3 
9-3379  194 
9-3385267 

9.3391333 

9-3397391 

21 

22 

23 

24 

9-3301761 

9.3307527 

9-3313285 

9.3359035 

9.3324777 

9.9898320 
9.9898043 
9.9897766 
9.9897489 
9.989721 1 

9.3403441 

9.3409484 

9.3415519 

9.3421546 

9.3427566 

26 

^7 

28 

29 

IS 

9.3330511 

9-3336237 

5»^341955 

9-3347665 

'9-3353368 

9.9896932 

9,9896654 

9.9896374 

9.9896095 

<5.9895815 

9-3433578 

9.3439583 

9.3445580 
9.345157  c 
9-3457552 

sine 

Gonfiplemtnr. 

Sine. 

1 

TANGENT 
C«mp1enitnt.  1 

TANGENT 

Comple.nent 


10.6725255 


10.67  19047 
10.6712847 
10.6706655 
10,6700472 
1.0.669942.6 

10.6688 128 
10. 668 1 969 
10.66758  17 
10  6669673 
10.6663  537 


10.6657409 
10.665  ^*^89 
1 0.6645.1 77 


iO  6632976[45 


10.6626887 
10. 6620.806 
10.66 14743 
10.6608667 
10.6602609 


10.6596559 
10.65905 16 
10*658448 1 
10.6578454 
10.6572434 

10.6566422 

10.6560417 

10,6554420 

10.6548430 

10.6542^48 


Tang: 


77 


Com.  Arich* 

met.  of  Sine. 

•|Coa),  Arith- 

of  Sine  Com.  j 

0.682121 1 

.0095956^ 

5 .6815272.0096225] 
8  6809341 .009649J 
7  6803419.0096763} 

5.6797505'.oo97033| 

.6791600-00973031 

.6785703;.oo975-7J 

.67798141-0097845 

.6773934^0098117' 

.6768062^0098388 
.6762 1981-00986611 

6756343- 

!  6750495 
6744656 
.673  8826' 
.6733003 

:.oo989  3  3] 

.0099206 

.0099479 

.0099753 

•o  100027 

.6727189 

.6721383 

.6715584 

6709794 

.6704012 

.0100302 

.01005771 

.0100852 

.0101127 

.OIOI4O3I 

)  6698239 
^  .6692473 

1 .66867  ^  5 
)  ,668096^ 

J  .6675223 

.0101680 

.0101957 

.01022341 

.0102511 

01027891 

L  .6669489 
6663763 
-66.58045 
•66523-35 
•6646632 

•01030681 
.0103  3461 
.0103626 
,01039051 
.0104185! 

u  Sine. 

V 

sine 

Complement. 

Tang, 

i  A  N  0  E  N  r 
Complc.ment. 

,on.Arithaie»jCom.  Aritb. 

tic.  of  Sine.  ’  of  Sine  Com. 

9.9895815 ' 

9  3457552 

10.6542448 

30 

.C646632  .Q104185' 

3i( 

r33:i 

34 

35 

9.3359062 

9.3  3  <5+749 

9.3  370428' 

9,3376099 

9.3381752 

^•98955355 

9.9895254' 
9.9894973'' 
9  9894692 
9.9894410 

?•  3463  527 
3469494 

9.3475454 

9.3481407 
9*34  73';i 

10.6536473 

10.65  30506 
10.6524546 

10.65  18593 

10.65  12648 

29 

28 

27 

26 

•664O938 .0104465 
.663  5251'. 0104746 
.6629572.0105027;, 
.6623901 .010530B 
.66 18274 .0105  59  c 

36 

137 

.jsS 

39 

'  4^ 

*; 

43 

1+5 

9.3387418 
9.3393065 
9.3398706 
9  3+04338 
9.3409963 

9  9894 1 28 
9.9893845 
9.9893  562 
9.9893279 
9-9892995 

9.3493296 
9-3499220 
9.3505143 
9.3511059 
9.35  16968 

10.65067  10! 

10.6500780 

10.6494857! 

10.6488941 

tO.6483032 

24 

23 

22 

2 1 

1* 

20 

.6612582.0105872 

.6606935  .0106155 

6601294.0106438 
•6595662 .0106721 
.6590037 .0107005 

9.3415580 
9.342  II90 
9.3426792 
9.3432386 
9-3437973 

9,98927 1 1 
9.9892427 
9.9892 142 
9.989  1856 
9.989  1571 

9.3522869 
9.3528763 
9*3534650 
9.354053c 
9.3  546402 

10.6477  1  3  1 
10.647  1237 
10.6465350 
10.6459470 
10  6453598 

19 

18 

17 

16 

15 

.6584420 
.65788  lO' 
.6573208! 
•65676 14' 
.6562027 

.0107289 

.0107573 

0107858 

.0108144 

.0108429 

U6 

1+8 

S|^0 

9-3443552 

9.3449124 

9.3454688 

9.3460245 

9.3465794 

9.989 1285 
9.9890998 
9.989071 1 
9.9890424 
9.9890137 

9.3552267 

9.3538126 

9.3563977 

9  3569821 

9-3575658 

10.6447733 

10.6441874 

10.6436023 

10.64301*79 

10.6424342 

14 

13 

12 

1  I 

10 

.6556448.0108716  . 
6550876.0109002 
-65453 12.0109289 

•S539755  -0109576 

.6534206 .0109863 

152 

|5I3 

154 

|5S 

9.3471336 

9.3476870 

9.3482397 

9.3487917 

9-34934-^9 

9,9889849 
9.9889560 
9.988927  j 
9.988898:! 
9.9888693 

9.3  58 14.87 
9-35873  10 
9.3593126 

9.3598935 

9.3604736 

10.6418513 

10.6412690 

10.6406874 

10.6401065 

io.6395264 

'9 

8 

7 
.  6 

5 

.6528664' 

.65231:30 

.6517603 

.6512083 

.6506571 

.0,1 10151 
•0110440 
.01 10729 
.0111018 

.0111 307 

1  56 
57 

1  58 

59 

9.3498934 

9.3504432 

9.3509922 

9.3515405. 

9.3520880 

9.9888403 
9.98881 13 
9.9887822 
9.9.887531 
9.9887239 

9.3610531 
9.36163  19 
9.3.622100 
9.3627874 
9.3633641 

10.6389469 
10.6383681 
IG.63  77900 

I0.637r2I26 

10.63663  59 

4 

'3 

i 

i 

0 

■6501066 

•649S:5'68 
16490078 
.  6484159  5 
.647912c 

.01 1 1597 
.ofi  1S87 
10 1 121 78 
.0x124169 
on  27611 

SINE 

Complement. 

Sine.i 

t 

TANGENT 

Complement. 

Tang. 
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• 

r>.. 

V 


p 


/ 


13' 

Sine. 

I 

S  IN  E 

Complement. 

Tang. 

t  ANO  EN T 
Complement. 

1  Com.  Arith- 

Imctic.of  Sine. 

Com.  Aritir 
of  Sine  Com. 

0 

9.35*2,0880 

9.9887239 

9.3633641 

1 0.6  3  66  3  59 

60.6479120 

.0 1 1.2761 

1 

2 

3 

4 

5 

9.3  5  26  34c 
9.353 181C 

9-3  5  37^64 
9.354271c 
9-3  548 1 5c 

49886947 
(■9886655 
9.9886363 
9  9886070 
9.98857.76 

9.3639401 

9.3645  *55 

9  3650901 
9.3656641 
9.3662374 

10  6360599 
10.6354845 
10,6349099 
10.6343359 

10.6337626 

59'.647365i 

58.6468190 

57.6462736 

56i.645729C 
55I645 1850 

•0  1  1 

•0113343 

•Oil  3637 

.01 13930 

.01 14224 

6 

7 

8 

9 

i? 

9.3553582 
9.3559008 
9.3  564426 
9.3  569836 
9.3  s:7524C 

9885482 
9.9885  188 
9.9884894 
9.9884599 
9.9884303 

9.3668 100 
9.3673819 
9.3679532 
9-3685238 
9.3690937 

10  63  31 9OC 
10.63  26  18  i 
10.6320468 
10.63  14762 
10.6309063 

54I.6446418 
53 .6440993 
52^.643  5574 
52.6430164 
>o,.6^  24760 

.01 14518 
.01 14812 
•01 15106 
.0115401 
•Oil  5697 

I  1 

% 

12 

73 

14 

15 

9.3580637 
9.3586027 
9.359  1409 

9.359*^785 

9.36021 54 

9.9884008 
9.9883712 
9  9883415 
9  9883 1 18 
9.9882821 

9.3696629 
9  3702315 

9.3707994 

9.3713667 

9.3719333 

16.6303371 
10.6297685 
10.6292006 
10.62863  3  3 

I  0  6280667 

f9 

si 

+  5 

.6419363 

.6413973 
•640859  1- 
.6403215 
.6397846 

.0115992 
.01 16288 
.0116585 
.0116882 

.0117179 

16 

17 

18 

^9 

26 

9.36075 15 
9.361287c 
9.3618217 
9.3623558 
9.3628892 

9.9882523 
49882225 
49881927 
9  9881628 
9  9881329 

9.3724992 
9.3730645 
9.373629  1 
9.3741930 
9.3747563 

.10.6275008 
10.62693  55' 
100626370c 
10.625807c 

I  0,6252437 

4-4 

43 

42 

41 

40 

.6392485 

.6387130 

.6381783 

.6376442 

.6371108 

.0117477 
•OII777J 
•0 1 18073 
•01  18372 
.0 I  1867  ^  ' 

21 

22 

is 

24 

9.3634219 

9-3639539 

9.3644852 

9.3650158 

9.365'5458 

49881029 

9.9880729 

9.9880429 

9.9880128 

9.9879827 

9.3753  I90 
9.3758810 

9.376442-3 

9.3770030 

9.3775631 

10. 62468  1C 
10.6241 19c 
10.6235577 
10.622997c 
10.6224369 

39 

38 

37 

36 

35 

-6365781 
.636046 1 
.6355148 
.6349842 
.6344542 

.01 18971  ; 

.0119271 
.01 19571 
.01  I9§72  '! 
.0120173 

26 

^7 

28 

2.9 

9.366075c 

9.3666036 

9.36713151 

9.3676587 

9.368185:5 

99879525 

9.9879223 

9.9878921^ 

9.9878618 

9.9878315 

9.3781225 

9.3786813 

9.3792394 

9.3797969 

’9.38035371 

10.6218775 
10.6213 187 
10,6207606 
10.620203  1 
10.6196463 

34 

33 

32 

31 

30 

76 

.633925c 

.6333964 

6328685 

.6323413- 
.63  1814-f 

.0 1 20475 

.0120777  ^ 
•012, 2079 
.0121382 
.0121685 

/  SI  N  E 
Complement. 

Sine. 

r  angen^Ti 

Complement. 

Tang.~ 

I 


/ 


77  Sine 

SIN  E 
Complement. 

Tang. 

Tangent 

Complement. 

jCo;n.  Arith 
netic.  of  Sine 

-Com.  Ari  tb* 

'.  of  Sine  Com.  | 

309.368 1853 

9.98783 15 

9.3803537 

10.6 196+63 

3C 

'■.63  18  !4' 

7.0I2i685{ 

3 1 

32 

33 

34 

35 

9.368711 1 

9.3692363 

I9. 3697608 
.9.3702847 
9.3708079 

9.9.878012 
9  9877708 
9.9877404 
9.9877099 
9.9876794 

9.3809 100 
9.38 14655 
9.3820205 
9.38257^.8 
9.383 1285 

10.6 19090C 
10.6 185  345 
10.6179  795 
10.6  174252 
10.6 168715 

2g 

28 

^7 

26 

^5 

.63 1288c 
'  .630763-; 
.630239; 
.6297 153 
•629  1921 

.01219881 

.01222921 

1.01225961 

01 22901! 

•01232061 

36 

37 

38 

39 

+0 

1  '  '  1 

9.3713304 

9.3718523 

4*3723735 

9  3728940 

9-3734139 

9.9876488 
9. 9  8761 8  3 
9.9875876 
9.9875570 
9.9875263 

9.3836816 

9.3842340 

9.3847858 

9.385337'^ 

9.3858876 

10.6 163 184 
10.6 1 5766c 
10.6 152142 
10.6^146630 
10.614 1 124 

^4 

23 

22 

21 

20 

.628669^ 
-628  1 47^^ 
.6276263 
.6  27106c 
.626586 1 

i  .01235  121 
.0123817! 
0124124! 

.0  I  24430I 
•0124737! 

+  ' 

42 

43 

44 

45 

9*3739  3  3  1' 

9*3744517 

9*3749696 

9.3754868 

9.3760034 

9.9874955 

9.9874648 

9*9874339 

9.9874031 

9.9873722 

9.3864376 
9.3869869 
9*3875356 
9.3880837 
9.38863 12 

10.6 135624 
10.613013 1 
10.6 124644 
10.61 19163 
10.61 13688 

'9 

i8 

17 

16 

^5 

6260669 

■6255483 

■6250304 

•6245132 

6239966 

.01  250451 
•OI25352I 
•01256611 
•0 1259691 
•OI26278 

46 

47 
.48' 

'49 

50 

9.3765194 

9.3770347 

9*3775493 

9.3780633 

9.3785767 

9.9873413 
9.9873 103 
9.9872793 
9.9872482 
9.9872171 

9.389 1781 
9.3897244 
9.3902700 
9  3908151 

9*3913595 

10.6108219 
10.6102756 
10.6097300 
10.609 1849 
10.6086405 

14 

13 

12 

I  ) 

lOj. 

.6234806 
.6229653 
.6224507 
.6219367 
.621423  3 

.0126587 

•0 1 26897 
.0127207 
•0127518 
.0127829 

51 

52 

53 

54 

55 

9*3790894 
9.3796015 
'9.3801 129 
9.3806237 
9.3811339 

9.987 1860 
9*9871549 

9.9871236 
9870924 
9.987061 1 

9.3919034 

9.3924466 

9*3929893 

9*39355  13 
9.3940727 

10.6080966 

10.6075534 

10.6070107 

10.6064487 

10.6059273 

9* 

8. 

7- 

6. 

5  • 

.6209 106 
.6203985 
6 198871 

6193763 

618866 1 

.0128140 

•012845 1 
.0128764 
.0129076 
.0129389 

56 

57' 

58 

59' 

601 

9.3816434 
9.3821523 
9.3826605  ' 
9.383  1682 
9.3836752 

9.9870298 
9.9869984 
9.9869670 
9.9869356  ( 
9.9869041  ( 

9.3946136 

9.3951536 

9*3956935 

^.3962326 

3967711 

10.6053864 

10.6048462 

10.6043065 

10.6037674 

10.6032289 

4 

3  • 
2. 

I . 

0. 

6183566 

6 178477 

617339s 

61683 18 
616324:8 

.OI29702J 
.01 300161 
.01 303301 
.OI30644J 

.01309591 

SINE 

Complement. 

Sine. 

CANGENT 
Complement.  . 

Tang. 

76 

i 

Pp 


Ml 

Sine. 

SINE 

Complement. 

Tang. 

tangent 

Complement. 

’  |Com.  Arith- 

■  ‘metic.of  Sine. 

•Com.  Arith.  1 

of  Sine  Com, 

•0130959 

•013 1274 
.013159c 
.013 1906 
•o 13 2222 
.0132539 

o 

1 

2 

3 

4 

1 

9.:^8j!6752 

9.9869041 

9.396771 1 

10.6032289 

60.6 163248 

9.3841815 
9.384687  3 
9-3351929 
9-33  56969 

9.3867,008 

9868410 
9  9868094 
9.9867778 
9-986746 1 

9.3973089 

9-3978463 

9'3983830 
9.398919  1 

9.3994547 

10.60269  I  I 
10.6021537 
10,601617c 
10,6010809 
10.6005453 

591.6158185 

)8'.6i53  127 
57 .6148076 

56!.6I4303  i 

55U137992 

6 

7 

8 

9 

10 

9.386704c 
9.3872067 
9-3877087 
9.388210] 
9.3887  105 

;)‘9867 144 
)*^S66Si'y 
9.9866509 
^.986619  1 
^986'5872 

9.3999896 
9.4005240 
9.40 10578 
9.401 5910 
9.4021237 

10  6000104 
10.599476c 
10,5989422 
10.598409c 
10,5978763 

54*.6 1 32960 
53.6127933 
52.6122913 

'5  46;  17899 

5o|.6i  1289  1 

.0132856 
-0133 173 
■0133491 

■0133  809 
.01  34128 

!  1 

12 

M 

M 

M 

9.38921 1 1 
9.3897 106, 
9.3902096 
9.3907079 
9.3912057 

9.9865553 
9.9865233 
9  9864913 
9.9864593 
9.9864273, 

9.4026558 

94031873 

9.4037182 

9.4042486 

9.4047784 

iO.5973442 

10.5968127 

10.5962818 

10.5957514 
10.59  52216 

+9 

+8 

4-7 

46 

45 

1.6 107889 
.6 102894 
.6097904 
.6092921 

.6087943 

.0134447 

.0134767 

.0135087 

.0135407 

•0135727 

i6 

I? 

i8 

20 

9.39  17028 

9.3921993, 

9-3926952 

9.393  19^5 

9.3936852 

9.9863952 
9.986363c 
9.9863308 
9.9862986 
9  9862663 

9.4053076 
9.4058363 
9.4063  644 
9.40689  19 
9.4074189 

10.5946924 
10,594.1637 
10,5936356 
10.593  108  1 
10.592581  1 

44 

■43 

+2 

4-1 

4-0 

.6082972 
*6078007 
.6073048 
.6068095 
.6063  148 

.0136048 
.0136370 
.0136692 
.0 137014 
.0137337 

21 

22 

23 

24 

'25 

9.3941794 

9.3946729 

9.3951658 

9.3956581 

9.3961499 

9.986234c 
9.9862017 
9.986 1693 
9.9861369 
9.986 1045 

9-4079453 

9.4084712 

9.4089965 

9.4095212 

9.4100454 

10.5920547 
10.5915288 
10,59 1003^ 
10.5904788 
10.5899546 

39 

38 

37 

..36 

.6058206 
.605327 I 
.6048342 

.6043419 

■6038501 

.0137660 

•01  37983  ■ 
.0138307 

.013863 1 

.0138955 

26 

27 

28 

29 

»30 

9.3966410 
9.3970315 
9.39,76215 
9-3,98 1,109 

9-3985996 

9.9866720 

9.9860394 

9.9860069 

9.9859742 

g.9859416 

9.4105690 
9.41 1G921 
9.41 16146 
9  4121366 
9.412658 1 

10.58943  10 
10.5889079 
10.5883854 
10.5878634 

10.5873419 

34 

33 

32 

31 

30 

■6033590 

.6028685 

.6023785 

.6018891 

.6014004 

.013928c 

.01,39606 

»Ol  3-99  3  1 

<■0140258 
pO  140  5  84 

SINE 

CompIen;icnjt. 

i  Sine< 

r  ANOEN  T 
CQtnplcment. 

Tang. 

75 

( 

> 

u 

30 

51 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4I' 

42 

43 

44 

45 

46 

48 

49 

50 

5» 

52 

53 

54 

55 

bine. 

SINE  I 

Complement,  j 

T  ang. 

r  A  N  G  E  N  r 
Complement. 

^3985996 

9.9859416 

9.41 2658 ) 

10.5873+19 

9,5990878 

9-399575+ 

9.4000625 

0.^005489 

9.4010^48 

9.9859089 
9.9858762 
9.9858434 
9.9858 106 

9.'5857777 

9.41 3 1789 

9.4136993 
9.41+219 1 
9.4147383 

9.4152570 

10,586821 1 
10.586  300- 
10.5857809 
10.58526 17 

1 0.5  847+3  c 

9.4015201 
9 .40  20048 
9.4024889 

9.4029734 

9.4034554 

9.9857449 
9.9857119 
9.9856790 
9.9856460 
9.9856  1 29 

9.415775^ 

9.4162928 

9.4168099 

9.4173265 

9.4178425 

10.5842248 
I0.5837072 
10.583  IpOl 
10.582673  5 
10.5824  575 

9.4039378 

9.4044 196 

9.4049009 

9.4053816 

9.4058617 

9.9855798 

9.9855467 

9.9855135 

9.9854803 

9.9854471 

9.4183580 
9.4 188729 
9.4193874 
9.419901 3 
9.4204146 

10,58  l6+2C 
10.58 1 127 1 
10.5806126 
10.5800987 
10.5795854 

9.406341 3 
9.4068203 
9.4072987 
9.4077766 
9.4082539 

9.9854138 

9.9853805 

9.985347  • 

9.9853138 

9.9852803 

9.4209275 

9.4214398 

9.4219515 

9.4224628 

9.4229735 

10.5790725 

IC.5785602 

10.5780485 

10.5775372 

10.5770265 

9.4087306 

9.4092068 

9.4096824 

9.4101575 

9.4106320 

i‘9 .9  8  5  246  S 

9.9852133 

9.9851798 
'9.9851462 
9.9851 125 

!9.4234838 

9.3-239935 

9.4245026 
5.42501 13 

9.4255194 

10.5765 162 
10.5760065 
10.5754974 
10.5749887 
10,5744806 

56 

57 

58 

59 

60 

9.41 1 J059 

94115793 

9.4420522! 

9.4125245 

9.4129962 

9.9850789 
9.9850452 
9.98501 14 
9.9849776 
9.9849438 

9.426027  1 

9.4265342 

9.4270408 

9.4275+69 

9.+28o525i 

10.5739729 

10.5734658 

10.5729592 

io.57245'3  2 

10.5719475 

SINE 

Complement. 

Sine. 

TANGENTj  r- 
Complement.  • 

Pp  z 


\ 


Com./Vrithmc 

tic.  of  Sine. 

Jorn.  Anth. 
of  Sine  Com. 

30 

.6014004 

0140584 

29 

.6009 1 22 

.  01409 1 1 

28 

.6004246 

.0141238 

27 

•S999375 

.0141566 

26 

•  59945  n 

.0141894 

25 

•  5989652 

.0142223 

24 

•5984799 

.0142551 

23 

-5979952 

•014288 1 

22 

5975111 

•0143210 

21 

.5970276 

.0143  540 

20 

.5965446 

0 14387 1 

^9 

.5960622 

•0l‘44202 

18 

.5955804 

.0144533 

17 

.5950991 

0144865 

16 

.5946 18+ 

.0145  197 

15 

.5941383 

.0145529 

14 

.5936587 

-0145862 

13 

•5931797 

.0146195 

12 

.5927013 

.0146529 

1  1 

*59^^^34 

.0146862 

lO 

.5917461 

.0147197 

9 

.59 12694 

.0147532 

8^ 

.5907932 

0147867 

7 

.5903 176 

.0148202 

6 

.5898425 

.0148538 

r 

S 

.5893680 

.0148875 

4 

.5888941 

01492 1 1 

3 

.5884207 

.0149548 

2 

1.5879478 

.0149886 

1 

•5874755 

.0150224 

0 

.5870038 

01505621 

75 

hi 

Sine. 

SINE 

CoTipIcment. 

tang. 

TANGENT 

Complencnt. 

Com.  Arith- 

mct.  of  Sine. 

Com.  Arith- 

of  Sine  Com. 

1 

J.4129962 

9.9849438 

9.4280525 

10.5719475' 

60 

.5870038 

.0150562 

4 

3  < 

4 

5 

6 

1  7 

8 

9 

lie 

In 

jn 

13 

H 

11 

|l6 

h? 

i8 

h9 

120 

izi 

Us 

|24 

1— 

I26 

u? 

u 

125 

13C 

p.41 34674 

?-4h932i 
p.4144082 
?  .4148778 
9.4153468 

9.9849099 
9.9848760 
9.9848420 
9.98^808  1 

9-9847740 

9.4285575 
9.429062 1 
9.429566 1 
9-4300697 
9.4305727 

10.5714425 

10.5709379 

10.5704339 

10.5699303 

1.0.5694273 

59 

58 

57 

56 

55 

.5865326 
5860619 
.5855918 
.5851222 
.584653  2 

.0 1 5090 1 
.015 1240 
.015158c 
.0151919 
.0152260 

9.4158 1  52 
9.4162832 
9.4167506 
9.4172174 
9.4176837 

9.984740c 
9.9847059 
9.9846717 
9.9846375 
9.984603  3 

9-43 10753 

9-43  15773 
9.4320789 
9.4325799 
9.4330804 

10.  5689247 
10.  5684227 
10.567921  1 
10.5674201 
10.5669  196 

54 

53 

52 

51 

5c 

.5841848 
.5837 168 
.5832494 

.5827826 
.5823 163 

.0152600 

.0152941 

.0153283 

.0153625 

.0153967 

9.4181495 

9.4186148 

9.4190795 

9.4195436 

9.4200073 

9.9845690 

9.9845347 

9.9845004 
9.984466c 
9.98443  16 

9.4335805 

9.4340800 

9434579  1 
9.4350776 

9-4355757 

10.5664 193 
10.565920c 
10.5654209 
10.5649224 
10  5644243 

49 

48 

47 

46 

45 

5818505 

5813852 

•5809205 

•5804564 

.5799927 

01543 10 
•0154653 
•0154996 
•0155340 
•0155684 

9.4204704 
9 .4209  330 
19.4213950 
9.4218566 
[9. 4223  176 

9  9843971 
9.9843626 
9.9843281 
9.9842935 
9.9842589 

9.4360733 

9.4365704 

9.4370670 

9.4375631 

9.4380587 

10.5639267 
10.5634296 
10.56293  30 
10.5624369 
10. 56 1942  3 

44 

43 

42 

41 

40 

•5795296'*oi56o29 

.5790670-0156374 

•5786o50.’0  1567 1^ 

.5781434-0157065 

.5776824'.oi574i  r 

b  .4227780 
9 4232380 
9.423697Z. 

9.4241563 

19.4246 147 

9.9842242 

9.9841895 

9,984.154^ 

9.984120c 

9.9840852 

9-4385538 

9.4390485 

9.4395426 

9.4400363 

9.4405295 

10.5614462 
1 0.56095 15 
10.5604574 
10.5599637 
10.5594705 

39 

38 

37 

36 

11 

•5772220 
•5767620 
■  5763026 

•5758437 

•5753853 

.0157758 

.0158104 

.0158452 

.0158800 

.015914S' 

19.4250726 

9-4255299 

’j9*4259^67 

'  19-42644  30 
^l9-4268988 

9.9840503 

9.9840154 

9.9839805 

9*9839455 

9.9839105 

9.4410222 

9.4415145 

9.4420062 

9.4424975 

9.4429883 

10.5589778 
10.5584855 
10.5579938 
10.5575025 
10.55701 17 

34 
33 
32 
3  I 
30 

.5749-174 

.5744701 

.5740133 

•5735570 

•5731012 

•°h9497 

.9159846 

.0160 J9 5 
.0160545 
^016089  J 

SINE 
’  Gomplcmcnt 

Sine. 

tangent 

Complement. 

Tang. 

74 

s 


»5 

Sine. 

SINE  1 

Complement .  I 

1  Tang. 

1  A  N  G  E  N  T 
Complement.  , 

Com.  Ariti> 

met  of  Sine. 

Com.  Aritn. 
of  Sine  Com, 

3C 

g.4268988 

9.9839105 

9»4429883 

IC.55701  17 

'3C 

.5731012 

.0160895 

32 

.33 

34 

35 

9-4273541 

9.4278089 
9.428263 1 
9.4287169 
9.429 1701 

9.9838755 

9.9838404 

9.9838052 

9.9837701 

9.9837348 

9.4434786 

9.4439685 

9-4444579 

9.4449468 

9*445435^ 

10.556521.^ 

ic»556o3  15 

10.5555421 

10.5550532 

10.5545648 

29 

28 

27 

26 

25 

.5726459 
.572191 1 
■5717369 
•5712831 
•5708299 

.0161245 
.C16 1596 
.0161948 
.0162299 
.0162652 

'  3<^ 

37 

38 

39 

4C 

9.4296228 
9.4300750 
9.4305267 
9.4309779 
9.43 14286 

9.9836996 

9.9836643 

9.9836290 

9-9"' 3  5^  36 

9.983558s 

9.4459232 
9  4464107 
9.4468978 
9.4473843 

,9 -4478704 

10.5540768 
10.5535893 
10.553 1022 
1 0.5  5  26  157 
10.5521296 

24 

23 

22 

21 

20 

19 

18 

17 

i6 

15 

•5703772 

•569925c 

.5694733 

.5690221 

.5685714 

.5681212 

.5676715 

.5672223 

.5667736 

•5663254 

•0163004 
.0163357 
.0163710 
01 64064 
.0164418 

•0164773 
•0165^1128 
.01654183 
0165839 
•0166 195 

41 

42 

43 

44 

45 

9.4318788 

9.4323285 

9.4327777 

9.4332264 

9.4336746 

9.9835227 

9.9834872 

9.9834517 

9.9834161 

9.9833805 

9.4483561 
9.4488413 
9.449326© 
I9. 449  8  102 
I9 -4502940 

10.55  16439 
10.55  I  1587 
10.55067^0 
10.5501898 
10.5497060 

4.6 

47 

48 

49 

50 

9.4341223 

9.4345694 

9.4350161 

9.4354623 

9.4359080 

9  9833449 
9.9833092 
9.9832735 
9.9832.377 
9.9832019 

9.4507774 

9.45 12602 
5.4517427 
9.4522246 
9.452706 1 

10.5492226 

10.5487398 

16.5482573 

10.5477754 

10.5472939 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

•5658777 

.5654306 

.5649839 

•5645377 

.5640920 

.5636468 
.5632020 
.5627578 
.5623 141 
.5618708 

.0  16655  I 
■oic69b8 ; 
0167265  ^ 
‘O167623 
.016798 1 

51 

5^ 

53 

54 
11 

9*4363532 

9.4367980 

9.4372422 

9.4376859 

9.4381292 

9.983  1661 
9.983  1302 
^.9830942 
9.9830583 
9.9830223 

9.4531872 

9.4536678 

9.4541479 

9.4546276 

9.4551069 

10.5468128 

10.5463322 

10.5458521 

10.5453724 

10.5448931 

.0168339 

.0168698 

.0169058, 

.0169417! 

.0169777 

4 

3 

2 

I 

C 

.561428] 

.5609858 

.5605440 

.5601027 

.5596619 

.0170138 

.0170499 

.017086Q 

•0171222 

.0171586 

56 

57 

58 

59 

60 

9.4385719 

9.4390142 

9.4394560 

9.4398973 

9.4403381 

p.9829862 
9.9829501 
9.9829 140 
9.9828778 
9.9828416] 

9-4555857 

9.4560641 

9.45654^9 

9.4570194 

9.4574964 

10.5444143 
10.5439359 
10.  543  45  80 
10.5429806 
10.542503:6 

SINE 
Complement.  1 

Sine.  I 

TANGENT  XanJT 

Complement.  “‘•‘B*  , 

74 

■ 

•% 

a 

ll 

bine. 

SINK 

Complement. 

Tang. 

T  a;^gen  r 

Complement. 

-om.  Arith¬ 
metic.  of  Sine 

•|Com.  Ariti'i 
.  of  Sine  Com. 

0 

p.4403381 

9.9828416 

19.4574964 

10.5425036 

6c 

•  55966 19 

^0171584 

1 

2 

3 

4 

0mi 

) 

6 

7 

8 

9 

10 

11 

12 

13 

H 

‘5 

9.4407784 

9.4412182 

9.4416576 

9*4420965 

9-442^5349 

9.9828054 

9.9827691 

9.9827328 

9.9826964 

9.9826600 

9-4579730 

9.4584491 

9.4589248 

9.4594001 

9.4598749 

10.5420270 
10.5415-509 
10.5410752 
'10.5405999 
10.540125  i 

59 

58 

57 

56 

55 

. 55922 16 
.5587818 
.5583,424 
.5579035 
.5574651 

- -  ^ 

'•0171946 

•0 172  3  09' 

•0172672 

.0173036 

•0173400 

9-4429728 

9-4434103 

9*4438472 

9.4442837 

9.4447197 

9-9826236 
9.9825871 
9.9825506 
5-9825 140 
9.9S24774 

9.4603492 

9.460S232 

9.46  I  2967 

9-46  17697 
9*4622423 

5,396508 

10.5391768 

10.5387033 

10.5382303 

io-537757«7 

54 

53 

52 

5‘ 

50 

■.•5575272 

.5565897 

.5561528 

.5557163 

.5552803 

•0173764 

•0174129 

.0174494 

.0174860 

0175226 

9.4451553 

9.4455904 

9.4460250 

9.4464591 

9.4468927 

9.9824408 
9.9824041 
9.9823674 
9.9823  306 
9.9822938 

9.4627 1 45 
9.463  1863 
9.4636576 
9.4641285 
9.464599c 

10.537285s 
10.5  368 137 
10.5363424 
10.53587 15 

10.5354010 

49 

48 

47 

46 

45 

.5548447 

.5544096 

•5539750 

•5535409 
•553 1073 

.0175592 

•0175959 

.0176326 

•o 176694 
•0177062 

i6 

47 

i8 

ip 

20 

9-4473259 

9.4477586 

9.4481909 

9.4486227 

9.4490540 

9.9822569 
9.9822201 
9.982183 1 
9.9821462 
9.9821092 

9.4650690 

9.-4655386 

9-4660078 

9.4664765 

9.4669448 

10.53493  10 
10.5344614 
10.5339922 
10.5335235 
10.5330552 

44 

43 

42 

41 

40 

.5526741 

.5522414 

.5518091 

•5513773 

.550946c 

.0177431 

.0177799 

•0178169 

.0178538 

•0178908 

21 

22 

23 

24 

ii 

9.4494849 

9.4499153 

9.4503452 

9.4507747 

9.45120371 

9.9820721 
9.982035 1 
9.9819979 

9.9819608 

9.9819236 

9.4674127 

9.4678802 

9.4683473 

9.4688139 

9.4692801 

10.5325873 
10.5321198 
10.53  16527 

1.0.53  1 1^61, 
10.5307199 

39 

35 

37 

36 

35 

.5505151 

.5500847 

•5496548 

.5492252 

.5487966 

.0179279 

.0179649 

.0180021 

.0180391 

.0180764 

26 

27 

28 

29 

30 

9.4516322 

9.4520603 

9.4524879 

9.4529151 

^4533418 

9.9818863 
9.9818490 
9.98181 17 
9.9817744 
9.9817370 

9.4697459 
9.4702 1  l'2 
9^4706762 
9.4711407 

9  ."47  1 60  48 

10.5302541 

10.5297888 

10.5293238 

10.5288593 

10.5283952 

34 

33 

32 

31 

30 

.5483678 

•5479397 

.5475121 

.5470849 

.5466582 

.01811 37 

.018151c 

.0181883 

.0182256 

.0182630 

s  IN  E 
Complement. 

Sine. 

fANGENT 

Complement. 

Tang. 
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- 

■'  ■  ■■  — 

30 

Sine. 

SINE 

Complement, 

Tang. 

r  A  N  O  E  N  T 
Complemenr. 

9-4533418 

9.9817370 

9.47 16048 

10.5283952 

30 

3 1 

[  32 

33 

;  34 
.35 

9.4537681 

9-4541939 

9.4546192 

9.4550441 

9.4554686 

9.9816995 
9.98 16620 
9.98 16245 
9.981587c 

9.9815494 

9.4720683 

9.4725318 

9.4729947 

9-4734571 

9.4739192 

10.5279315 

10.5274683 

10.5270053 

10.5265428 

10.5260808 

29 

28 

27 

26 

25 

■24 

23 

22 

21 

20 

'9 

18 

17 

‘.5 

14 

13 

12 

I  ) 

fO 

9 

8 

7 

6 

5 

4 

3 

2 

I 

c 

36 

>  37 
:,3S 

!  39 

:  4*^ 

9.4558926 
9.4563 161 
9.4567392 
9.4571618 
9-4575840 

9.98 1 5 1 17 
9.98 1474c 
9.9814363 
9.9813986 
9.98 13608 

9.4743808 

9.4748421 

9.4753029 

9-4757633 

9.4762233 

10.5256192 
10.5251579 
10.524697 1 
10.5242367 
10.5237767 

41 

42 

43 

44 
’  45 

9.4580058 

9.4584271 

9.4388480 

9.4592684 

9.4596884 

9.981 3229 
9.9812850 
9.9812471 

9.98 1209 1 
9.98 1 17  n 

9.4766829 
9.^77 1421 
9.4776009 
9.4780592 
9.4785172 

1*0.5233 171 
10.5228579 
10.522399 1 
10.5219408 
10.5214828 

i  46 

'  47 

48 

49 

50 

9.460  1079 
9.4605270 
9.4609456 
9.46 63  8 
9.46 17816 

9.98 11331 
9.98 10950 
9.9810569 
9.98 10187 
9.9809805 

9.4789748 
9.4794319 
9.4798887 
9.480345 1 
9.480801 1 

10.5210251 
10.520568 1 
10.5201 1 13 
10.5196549 
10.5 191989 

,  1 - 

.51 

>52 

,53 

54 

55 

9.46-2 1989 
9.4626158 

9.4<630323> 

9.4634483' 

9.4638639 

9.9809423 
9.9809  04c 
9*9808657 
9.9808273 
9.9807889 

9.48 12566 
9.48171 18 
9-4821666 
9.4826210 
9.4830756 

10,5187434 
10.5 182882 
10.5178334 
10.5173790 
10.5169250 

'  56 

57 

!  58 

59 

60 

9.4642790 
9.4646938 
9.465 1081 
9.4655219 
9.4659353 

9.9807505 
9.9807  120 

9.9806735 

^.9806349 

9.9805963 

9.4835286 
9.48398 18 
9.4844346 
9.4848870 

9.485339^5 

10.5164714 
10.5160182 
10.5 155654 
10.515 1130 
10.5146610 

— . 

SINE 

romplement. 

Sine. 

FA  NGENT 
Complement.^ 

Tang. 
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Com.  Antn- 
metic.  of  Sine. 

Com.  Arith. 
of  Sine  Com. 

.5466582 

.0182630 

■54623 19 
■5458061 
•5453808 

•5449559 

•5445314 

.0183005 

.018338c 

•0183755 
.01841 3c 
.Oi84i;o6 

•5441074 

•5436839 

.5432608 

.5428382 

.5424160 

.0184883 

.018526c 

.0185637 

.0186014 

.0186392 

5419942 
.5415729 
.541 1520 
•5407316 
-5403 1 16 

.c  I  Sdy'j  I 

.0187150 

.0187526 

•0187909 

.0188289 

.5398921 

•5394730 

.5390544 

.5386362 

.5382184 

.0 188669 

.018905c 
.018943  1 
.0189813 
.0190195 

.5378011 

.5373842 

.5369677 

.5365517 

.5361361 

.0190577 
.0190960 
.0191343 
■0191727 
.019211 1 

.5357210 

.5353062 

.5348919 

.5344781 

.5340647 

.0192495 
.0192880 
.0193265 
.019365  1 
.0194037 

\ 

/ 

-f.  '>* 


i;,  ■ 


o’! 


\^7 

Sine. 

SINE 

Complement. 

Tang. 

tangent 

Complement. 

0 

9-4659353 

9.9805963 

9^4353390 

10.5 1466  io{< 

1 

1 

1 

'3 

4 

Li 

9 .466  3  48  3 
9.4667609 
9.4671730 
9.4675848 
9.4679960 

9.9805577 
9.9805 190 
9.9804803 
9.9804415 
9.9804027 

9.4857907 

9 .4^6  24 1 9 

9.4866928 
9.487 143  3 
9.4875933 

10.5142093  ; 
10.5 1 3758 1  ; 
10,5133072 ; 
10:5128567 ; 
10.5 124067 : 

6 

'7 

8 

9 

lO 

9.4684069 
9.4688  173 
9  469227  3 
9.4696369 
9.470046] 

9.9803639 

9.9803250 

9.9802860 

9.9802471 

9.9802081 

9  4880430 
9.4884924 
9.4889413 
9.4893898 
9.4898380 

10.5 1 1957b ; 
10.5 1 1 5076  5 
10.5 1 10587  3 
10.5106 102  5 
10.5 101620  5 

1  1 

12 

13 

14 

15 

9.4704548 
9.470863 1 
9,47 12710 
9.4716785 
9.4720856 

9.980 1690 

9.9801299 
9.9800908 
9.98005  i6 
9.9800124 

9.4902858 

9.4907332 

9.49 1 1 802 
9.49,16269 
9-4920731 

10.5097142^ 
10.5092668  -1 
10.5088198  -1 
10.508373 1  ^ 
10.5079269  ^ 

|i6 

P? 

18 

•9 

120 

9.4724922 
9.4728985 
9.4733043 
9.4737097 
9 .474 1146 

9.9799732 

9-9799339 

9.9798946 

9.9798552 

9.9798158 

9.4925 190 
9.4929646 
9.4934097 
9.4938545 
9.4942988 

10.5074810-1 
10.5070354 1 
10.5065903  ^ 
10.506 1455 
10.5057012I 

pi 

122 

23 

{24 

9.4745192 

9.4749234 

9-4753271 

9.4757304 

9.476133^ 

9-979776419 -494 7429 

9.9797369I9.4951865 
99796973I9.4956298 
9.9796578.9.4960727 
9.9796 182I9.4965 1 52 

i©.5052571  ^ 

10.5048135  i 
10,5043702  3 
10.5039273  3 
10,5034848  3 

126 

P? 

p8 

29 

(if 

9.4765359 

9.4769380 

9-4773396 

9-4777409 

;9-478i4i8 

9.9795785 

9.9795388 

9.9794991 

9-9794593 

9.9794195 

19.4969574 

9-4973991 

9.4978406 

9.4982816 

9.4987223 

10.5030426  3 

10.5026009  3 
10.5021 594  3 
10.5017 184  3 
10.5012777  3 

S  I  N  E 

Complement. 

Sine. 

TAN  GE^NT 
Complement. 

Tang.  7 

of  Sine  Com. 
OI94037 


met,  of  Sine. 

5340647 

)  3  365171.0194^ 
•?33i39i*oi948io 
.5328-270.0195197 

•53241 52.0195585 
•  53209  4.0I019  5973 


531593 1 

•  53 1 1827 
5307727 

•530363 1 

5299539 


.0196361 
.0196750 

.0197  1^0 
.0197529 

_ -0^97919 

•5295452019S3 10 
.5291369.0198701 


.5287290 


.0199092 


.5283215.0199484 

.52791441.0199  8  7  ^ 


5271015 

5266957 

5262903 

.5258844 


.020026? 
.020066 1 
.020105^ 
.020144? 
.0201841 


L52548o8.O20223( 

.5250766I020263 
.52467291.020302 
36.5242696.020342 
25^152386661.020381 


523^^41 .020421 
5230620.020461 
.  5:2266o4'.0205oc 


.522259 1 

•5218582 


02054c 

02058o 


i 


Hi 

)]{ 


i 


I 

/f 


17 

30 

•1 

31 

32 

33 

34 

35 

36 

37 

3^ 

39 

Hf 

{41 

42 

43 

44 

45 

Sine. 

SINE 

Complement- 

fang. 

iT  ANGENT 

1  Complerticnt. 

9 

Com.  Aritii- 
met.  ofSinc. 

Com.  Aritn. 
of  Sine  Com. 

g.4781418 

' 

^.4785423 

9.4789423 

9.479342G 

9.4797412 

4801401 

9.4805385 
9.4809366 
9.48 1 3  342 
9.48173 15, 
9.4821283 

9.979419s 

9,4987223 

1  10.50  1  2777 

30 

.5218582 

.0205805 

9.9793796 

^9793398 

9.9792998 

9,9792599 

9.9792I98 

9.499 1626 
9.4996026 
9.5000422 
9.50048  1.;) 
9.5009203 

10. 5008374 
10.5003974 
10.4999578 
1 0,499  5 1 86 
1 10.4990797 

2,9 

28 

27 

26 

.^5 

-5214577 

.'5210577 

.5206580 

.5202588 

.5198599 

•0206204 

.0206602 

.0207002 

.0207402 

.0207802 

9.9791798 

9.9791397 

9-97999,96 

9.9790594 

9.9790192 

9.5013588 
9.5017969 
9.5022347 
9.5026721 
9  503 1092 

110.4986410 
10.498203 1 
110.4977653 
10.4973279 
10.4968908 

2 '3 
22 

21 

20 

•5 194615 

.5190634 
.5 186658 
.5 182685 
,5178717 

.0208  20 1 
.0208603 
.0209004 
0209406 
.0209808 

9.4825248 

9.4829208 

9.4833165 

9.4837117 

9.4841066 

9.9789789 

9-97891,16 

9.9788983 

9.9788579 

9.978817s 

9-5®3  5459 
9.50,39822 

9.5044182 

9.5048538 

9,5052891 

10.4964541 
10.4960178 
10.49558 18 
10,4951462 
10.4947109 

19 

18 

17 

16 

.5174752 

.5170792 
•5 166835 
.5162882 
.5158934 

-021021 1 
-0210614 
•021 1017 
021 1421 
•0211825 

[46 

47 

LS 

50 

9.4845010 
9.484895 1 
9.4852888 
9.4856820 
9.4860749 

9.9787770 

9.9787365 

9.9786960 

9.9786554 
9.9786 148 

9.5057240 

9.5061586 

@•5065928 

9.5070267 

9.5074602 

10.4942760 

10.4938414 

10.4934072 

10.4929733 

10.4925398 

14 

13 

12 

11 

10 

.5154990 
.5151049 
.  5 147 1 1 2 
•5143180 
.5139251 

0212230 

0212635 

.0213040 

.0213446 

.0213852 

51 

52 

53 

54 
55i 

9.4864674 

9.4868595 

9.4872512 

9.4876426 

?.488o3  3  5 

9.9785741 

9.9785334 

9.97^4927 

9.9784519; 

9.9784111 

9.5078933 

9.5083261 

9.5087586 

9.5091907 

9,5096224 

10.4921067 
10.49 1^739 
10.4912414 
10.4908093 
10.4903776 

9 

8 

7 

6 

5 

.5135326 
.5131405 
,5127488 
.5123574 
.51 19665 

,0214259 
.02 14666 
•021 5073 
.02 1 548 1 
.0215889 

5^< 

|57c 

58  < 

59  < 
poi 

4884240 
)  .4888142 
^.4892040 

J  .4895934 
4899824 

9.9783702 

9.9783293 

9.9782883 

9.9782474 

9.9782063; 

9.5100539 
9,5104849 
9*5 109 1 56 

9.5113460 

9.5 1 17760 

10.4899461 

10.4895151 

10.4890844 

10.4886540 

10.4882240 

4 

3 

2 

» 

1 

c 

.5115760 

.5111858 

.5107960 

.5104066 

.5100176 

.0216298 
.0216767 
.0217117 
•0217526 
.02 179  3  7I 

SINE 

Complement.* 

Sine. 

TANGENT 

Complement. 

Tang. 

72 

f 

i 

O  /I 


i8| 

bine. 

SINE 

Complement. 

Tang. 

TANGENT 

Complement. 

Com.  Arith¬ 

metic.  of  Sine. 

Com.  Aritk 
of  Sine  Com. 

3.4899824  < 

j  .9  78  206  3 

9.51 17760 

10.4882240 

6q 

.5  100176 

-0217937 

1  ( 

2  c 

3  ‘ 

4 

4 

?;49037io 

^4907592; 
?.49 11471 

J.49IS345 

j.491921.6 

?. 9781653 
9.9781241 
9.9780830 
9.9780418 
9.9780006 

9.5122057 
9-5126351 
9.5 1 30641 

9-5134927 

9.5 139210 

10.4877943 

10.4873649 

10.4869359 

10.4865073 

10.4860790 

59 

58 

57 

56 

.5096290 
.509 2408 
.5088529 
.  5  08465  5 
.5080789 

•0218347 

•02  1  8759 
.02  1 9  I  70 

■0219582 

•02  I9994 

'  61 
7 

4 

10 

9492.3083 
9.4926946 
9.4930806 
9.4934661 
9.49385;  13 

?-977959  3 
9.9779180 

9.9778767 

9.9778353 

9.9777938 

9.5143490 
9.5 147766 
9.5152039 
9.5 1 56309 
C). 5160575 

10.48565  16 
10.4852234 
10.484796  1 
10.484369.1 
10.48  494.25 

54 

53 

5^ 

51 

.5076917 

.5073054 

.5069194 

.5065^39 

.5061487 

.0220407 
.0220820 
.0221233 
•022 1647 
.0222062 

III 

12; 

13 

14 

9.494236 1 
9.4946205 
9.4950046 
9.4953883 
9.4957716 

9.9777523 

9.9777 108 

9.9776693 

9.9776277 

9.9775860 

9.5 164838 
9.5 169097 

9-5173353 

9.5 177606 
9.5181855 

10.4835162 

{O.4S3O9O3 

10.4826647 

10.4822394 
10.4818  145 

49 

48 

47 

46 

45 

.5057639 

.5053793 

.5049954 
.50461 17 
.5042284 

.0222477 

.0222892 

.0223307 

.0224723 

.0224140 

i„6 

17^ 

18 

19 

20 

9.4961545 
9.4965370 
9.4969 192 
94973010 
19.4976824 

9-9775444 

9.9775026 

9.9774609 

9.9774191 

9-9773772 

9.5186101 

9.5190344 

9.5194583 

9.5198819 

9.5203052 

10.48  13899 
10.4809656 
10.4805417 
10.4801181 
10.4796948 

44 

43 

42 

4> 

40 

39 

3.8 

37 

36 

35 

5,4 

33 

32 

31 

30 

71 

• 

.5038455 
.5034630 
.5030808 
.5026990 
.5023 176 

.0224556 

.0224974 
.022539 1 
.0225809 
.0226228 

21 

122 

f3 

m 

ii 

9.4980635 

9.4984442 

19.4988245 

9.49^2045 

19.4995840 

9-9773  3  S4 
9.9772934 

9.9772515 

9-9772095 

9.9771674 

.9.5207282 
.9.521 1508 
9.5215730 

9.'52i99so 

.9.5224166 

10.4792718 

10.4788492 

10.4784270 

10.4780050 

IO.47758H 

.5019365 

.5015558 

-5,0.11755 

.5007955 

.5004160 

.0226646 

.0227066 

.0227485 

.0227905 

.0228326 

126 

\ln 

m 

hs 

J3C 

19.4999633 

19^5003421 

’19-Soi072o6 

>9.5010987 

^9.5014764 

9.9771253 
9.9770832 
9.97704  K 
9.976998? 
■9-976956<; 

'9.5228379 

9.5232589 

19.5236795 

59.5240999 

>9.5245199 

10.477 1 62 1 
10.476741 1 
10.4763265 
10.475900 1 
10.4754801 

.5000367 

.5996579 

.5992794 

.5989013 

•5985236 

1.0228747 

.0229168 

.0229590 

.0230012 

.0230434 

S  I  N 
Complement. 

$ine. 

TANGEtiT 
1  Complement. 

Tang. 

t 

A 

• 

( 


1 8 

30 

31 

32 

33 

34 

36 

37 
3B 

39 

40 

bine. 

SINE  1 

Conplemcpif. 

Tang. 

tangent 

Complement. 

Com.Arithme- 
tic.  of  Sine. 

Com.  Aritn 

of  Sine  Com’ 

9.50 14764 

9.9769566 

9*5245199 

10.4754801 

30 

.4985236 

.0230434 

9.5018536 

9.5022308 

9.5026075 

9.5029838 

9.5033.597' 

9.9769143 

9.9768720 

9.9768296 

9.9767872 

9.9767447 

9.5249395 

9.5253589 

^5257779, 

9.5261966, 
9.52661 50 

10.4750605 
10.47464 1 1 
10.4742221 
10.4738034 
10.4733850 

29 

28 

27 

26 

25 

•498 1462 
•4977692 
.4973925 
.4970162 
•4966403 

.0230857 . 
.023 1280 
.023 1704 
.0232128 
.0232553 

9-59'37353 
9.5041 105 

9.5044853 

9.5048598 

9.5052339 

I9.9767022 

19*9766597 

I9.9766171 

, 9*976  5745 

9.9765318 

9.527033 111Q.4729669 
9.5274508^10.4725492 

9.5278682 10.472  n  18 
9.528285  3' 10.47 17 147 
9.5287021110.4712979 

24 

23 

22 

21 

20 

•4962647 
.4958895 
.4955147 
.495 1402 
.494766 1 

•4943923 

.4940189 
.4936458 
.493273 i 
.49  29008 

.0232978 

.0233403 

■0233829 

.0234255 

0234682 

.0235109 
•0235536 
0235964 
.02363921 
.023682 1| 

41 

42 

43 

44 

45 

9.5056077 

9._50598ii 

9.5063542 

9.5067269 

9.5070992 

9.976489 1 

9.9764464 

9.9764036 
9.9763608 
9.9763 179 

9.5291 186 

9*5295347 

9*5299505 
19.530366 1 
9.5307813 

10.4708814 

10.4704653 

10.4700495 

10.4696339 

10.4692187 

19 

18 

17 

16 

15 

46 

47 

48 

49 

50 

9- 5*^747 1 2 
9.5078428 
9.5082141 
9.5085850 
9.5089556 

9.976275c 
9.9762321 
9.976189 1 
g.976 146 1 
9.9761030 

9.53 11961 
9.53 16107 
9.5320250 
9.5324389 
9.5328526 

10.4688039 
10.4683893 
10.4679750 
1G.46756 1 1 
10.4671474 

14 

13 

12 

1  1 

lO 

.4925288 
■492 1 572 
.4917859 
.49 14150 
.49 10444 

.4906742 

.4903044 

•4899349 

•4895657 

.4891969 

.4888284 
.4884603 
.4880926 
.487725 1 
'.487.3581 

•  S....  ” 

.02372501 

.0237679 

.0238109 

.0238539 

.0238970 

.0239401 

•0239833 

.0240264 

.0240697 

.0241130 

.0241563 

.0241996 

1.0242430 

.0242865 

.02,43299 

_ 

5' 

52 

53 

54 

55 

9.5093258 
9.5096956 
9.5100651 
9.5104343 
9-  510803 1 

9.9760599 

9.9760167 

9*9759736 

9.9759303 

9.9758870 

9*5332659 

9*5336789 

9.5340916 

5*5345040 

9.5349161 

10.4667341 
10.466321 1 
10.4659084 
10.4654960 
10.4650839 

9 

8' 

7 

6 

5 

56 

57 

58 

59 

60 

9.51 1 1716 

9-5115397 

9.5119074 
9.  5 122749 
9.5 126419 

9.9758437 

9.9758004 

9*975757° 

9.9757135 

9.9756701 

9.5353278 

9*5357393 

9.5361505 

9.53656131 

9.<:3697I9 

!  10.4646722 
■10.4642607 

110.4638495 
i  10.4644387 
10.463028 1 

4 

3 

.2 

.  I 
C 

71 

. 

SINE 

Compleni^ 

Sine. 

r  angen  f 

Complement. 

Tang.; 

• 

- 

CLq » 


« 


) 


11 

Sine. 

SINE 

Complsment. 

Tang. 

tangent" 

Complement. 

Com."  Arith- 

met.  0^  Sine. 

*:om.  Arithj 

[of  Sine  Com. 

c 

9.5 126419 

9.9756701 

9*5369719 

10.4630281 

60 

.4873581 

.0243299 

I 

;  2 

1  3 

4 

5 

9.5130086 

9.5133750 

9.5137410 

9^5141067 

9.5144721 

9*9756265 

9.9755830 

9*975539+ 

9*9754957 

9*9754521 

9*5373821 

9.5377920 

9. 5382017 
9.53861 10 
9.5390200 

10.4626179 
10.4622080 
10.46 17983 
10.46 1 389c 
10. 460980c 

59 

58 

57 

56 

55 

.4869914 

486625c 

•486259c 

■4858933 

■4855279 

.0243735 
‘O244 17c 

.0244606 

.0245043 

•  0  24  5479 

1  6 
1  7 

1  ^ 
9 

lio 

9^148371 

9*5152017 

9.5155,660 

9.5159300 

9.5162936 

9*9754083 

9.9753646 

9.9753208 

9*9752769 

9.9752330 

9.5394287 

9.5398371 

9.5402453 

9.5406531 

9.5410605 

10.4605713 

10.4601629 

10.4597547 

*04593469 

10.4589394 

54 

53 

52 

5* 

5  c 

485 i 629 
^48479  8  3 

.484434^ 

.48407OC 

.4837064 

024^^9  I  7 

.0246354 
.0246792 
.024723  1 
0247670 

|l  I 
12 

513 

•14 

9.5166569 

9.5170198 

9.5173824 

9.5177447 

9.5181066 

9.9751891 

9-975*451 

9*975*0** 

9.975057c 

9.9750128 

9.5414678 
9.5418747 
9.54228 13 
9.5426877 
9. 5430937 

10.4585322 
10.4581253 
10.4577 187 
10.4573123 
10  4,569063 

49 

48 

47 

46 

45 

4833431 
4829802 
■4826 1 76 
.4822553 
.4818934 

'O248IO9 
*0248549 
.0248989 
.0249430 
.024987  1 

16 

17 

18 

:^9 

20 

9.5184682 

9.5188295 

9.5191904 

9.51955*0 

9.5199112 

9  9749688 
9.9749246 
9.9748804 
9.9748361 
9.9747918 

9*5434994 

9.5439048 

9.5443100 

9.5447.148 

9.5451**93 

10.4565005 

10,4560952 

10.4556900 

10.4552852 

10.4548807 

44 

43 

42 

4* 

40 

•4^15318 

.43  I  170  5 

.4808096 

.480449c 

.4800888 

*02503 12 
•0250754 

•0251196 

•0251639 

^0252082 

21 

*« 

22 

[24 

9.5202711 
9  5206307 
9.5209899 
9.5213488 
9:5217074 

9.9747475 

9.9747031 

9.9746587 

9.9746142 

9.9745697 

9*5455236 

9*5459276 

9.5463.312 
9.5467346 
9*547 1-377 

10.4544764 

*10,4540724 

10.4536688 

10.4532654 

10.4528623 

39 

38 

37 

36 

35 

*4797289 

•4793693 

.4790101 

.4786512 

.4782926 

.0252525 

.0252969 

.0253413 

.0253853 

.0254303 

26 

i-7 

28 

29 

30 

9*5220656 
9.5224235 
9*52.2781 1 
9*5231383 
9.-5  2.349^3 

SINE 

Completnent. 

9.9-745252 

9.9744806 

9.9744359 

9.9743913 

9*9743466 

9.5475405 

9*5479430 

9.5483452 

9.5487471 

9.5491*487 

104524595 

io.'4520570 
10,4516548 
10.4512529 
10.45085 13 

34 

33 

32 

31 

30 

•4779344 

•4775765 

.4772189 

•4768617 

4765047] 

*0254748 

.0255194 

.0255641 

0256087 

1*0256534 

Sine. 

TANGENT 

CamplenMnt. 

Tang. 

70 

'  J 

- ' 

II 

i 


/ 


‘9 


Sine. 


9-5^H9S3 


35 


;9.52i85i8 

9.524208 1 
>9.5245640 
9.5249196 
9.5252749 


SINE 
Complement. 


9.9743466 


Tang. 


9.5256298 

9.5259844 

9.5263387 

9.5266927 

9.5270463 

9.5273997 
5277526 
9.5281053 
9.5284577 
9.5288097 

9.5291614 
9.5295 128 
9.5298638 
9.5302146 
9.5305650 

5309151 
9.5312649 
9.53 16143 


9.9743018 

9.9742570 

9.9742122 

9.9741673 

9.9741224 

^9740774 

9.9740324 

9.9739873 

9.9739422 

9.9738971 


9.5491487 


9.5499  5 II 

9-5503519 

9-5507523 

9-55JI525 


9.9738519 

9.9738067 

9.9737615 

9.9737162 

9.9736709 


9.9736255 

9.9735801 

9.-9735546 

9.9734891 

9-9734435 


9.5319635  9-9732610 
9.5323123  9-9732152 


9.5326608  9.973  1694 


60  9.5340537 

SINE 
romplemcnt. ' 


9.9733980 

9-9733523 

9.9733067 


9.5330090 

,  9-5333569)9-97307779-5602792 

59  9-5337044  9-97303 18  9.5606727 


9.9729858 


Sine. 


9-55  35524 

9-5519521 

9-5523534 

9-5527509 

9.553  1492 


9-5535477 

9-5539459 

9-5543438 

9-5547435 

9.5553388 


9-5555359 

9-5559327 

9.5563292 

9.5567255 

9.5571214 


9*5575373 

9.5579325 

9-5583077 

9.5587025 

9.5590971 


9.5594914 
9.973 1236I9. 5598854 


9.5610659 


TA  NGENT 
Complement 


j  r  A  N  GE  W  T 
Complcmenr. 

4 

Com.  Arith¬ 
metic.  of  Sine. 

10.45085  13 

jo 

-4765047 

10.4504500 

2g 

1.476 1482. 

IO.450O4S9 

28 

-47 >79 39 

10*449648  I 

27 

-1-754360 

10.4492477 

26 

-4750804 

I  0.448847 

^5 

•4747251 

10.4484.476 

24 

-4743702 

10  4480479 

23 

.4740156 

10.44764.86 

22 

•4736613 

10.447249  6 

21 

•4733073 . 

10.4468508 

20 

•4729537- 

1\0.4464523 

39 

4726003 1 

10.4460541 

18 

.4722474 . 

10.4456562 

37 

'4718947  . 

10.4452585 

16 

•47  35423* 

1 0.44486 1 2 

35 

.471 1903 . 

10.4444^4  ^ 

14 

.4708386'. 

10.4440673 

13 

.4704872 

10.4436708 

12 

.4701362 . 

10.4432745 

I ) 

.4697854 . 

10.4428786 

10 

^46943  50 . 

10.4424829 

9 

•4690849 . 

10.4420875 

8 

.4687351 . 

10.4416923 

7 

.4683857 . 

i0.44i2Q7<f 

6 

.4680365 . 

10.4409029 

5 

.4676877 . 

10.4405086 

4 

,4673392 . 

10.4401146 

3 

•46699  10  • 

10.4397208 

2 

.466643 1 • 

10.4393273 

1 

.4662956  , 

10.438934] 

C 

.4659483 . 

Tang. 

70 

Com.  AmS 
of  Sine  Com. 


0256534 


•0256982 

■0257430 

•0257878 

0258327 

.0258776 


■0259226 

.0259676 

0260127 

.0260578 

0261029 


.0262385 

0262838 


.0263745 
>0264 199 
.0264654 
.0265109 
0265565 


.026602c 


.0267390 


.0270142 


X 


■ 


Sine. 

SINE 

Complement. 

Tang. 

tangent 

Complement. 

9.5340517 

9.97298581 

9.56 10659 

10.4389341  i 

9.5343986 

9‘5  347452 

9.5350915 

9'5354375 
9  5357832 

9.9729398 

9.9728938 

9.9728477 

9.9728016 

9.9727554 

9.5614588 
9.5618515 
9  5622439 
9.5626360 
9.5650278 

10.4^85412  5 
10.4381485  ' 
104377561  > 
10.4373640  5 
10.4369722  > 

9.536 1286 

'9-5364737 

9.5368  184 
>9.5371628 
59.5375069 

9.97  27092 
9.9726629 
9.97  26 166 

9.9725703 

9.9725239 

9.5634194 

9.5638 107 
9.5642018 
9.5645925 
9.564983 1 

10  4365806  ; 
10.436 1893  5 
104357982  5 
10.4354075  • 
10.43  50169  ■ 

9.5378508 

9.5381943 

9-5385375 

|.  9.5388804 
9.5392230 

9.9724775 
9.97243  10 
9  9723845 
9.972338c 
9.9722914 

9*5653733 

9.5657633 
9.566 1530 
9.5665424 
9.56693 16 

10.4346267  - 
10.4342367  ^ 
10.4  i  38470  - 
10.4334576  ^ 
10.43306S4  . 

S  9-539'5653 
7  9-53.^9073 
3  9.5402489. 

7  9-5405903 
D  9-54093  14 

9.9722448 
4972198 1 
^9721 5  14 
9.9721047 
9  9720579 

9.5673205 

9.5677091 

9.5680975 

9.5684856 

9.5688735 

10,4326795 
10.4322909 . 
10.43  19025 
10.43 1 5  144 
10.43  1 1265 

1  9-5412721 

2  9.5416 126 

3  9*5419527 

4  9.5422926 

^  ,9.5426321 

9.97201  IC 
9  97*9642 
9.9719I72 
9.97 18703 
9.9718233 

9.569261 1 
9.5696484 
9.5700355 
9.5704223 
9.5708088 

10.4307389 

10.4303516 

10.4299645 

1.0.4295777 

10.4291912 

69.5429713 

79.5433103 

89.5436489 

,99-5439873 

0  9-54-3  3  25  3 

9.9717762 
9.9717291 
9.97 1682c 
9.97 16348 
9.9715876 

9.5711951 
9.5715811 
>9.57 19669 

9.5723524 

9-5727377 

10.4288049 
10.4284189 
40.42803  3  1 
.|  10.4276476 
10.4272623 

—  SINE 
Complement. 

Sine. 

T  ANGEN  T. 
Complement. 

Tang.  ■ 

Cooi.  Aricn- 
metic.  of  SlnC’ 


6o',4659483 


.4656014 


Com.  Arith, 

of  Sine  Com. 


.0270142 


5 


;j.4628372 
501.4624930 


.4621492 
48146 18057 
4614625 
461.46 11196 

.460777c 


:-0270602 

•027 1062 
•0271523 
•0271984 
•0272446 

•0272908 

.0273371 

.0273834 

.0274297 

.0274761 


.0275225 
.0275690 
.0276 155 
.0276620 
.0277086 


-1 


.4604347 

4600927 

4597511 

4594097 

.4590686 


.4587279 

.4583874 

.4580473 

•4577°74 

.4573679 

.4570287 

.4566897 

4563511 

.4560127 

.4556747 


0277552 

0278019 

.0278486 

.0278953 

.0279421 


.0279890 
.0280358 
.0280828 
.0281297 
.'028 1 767 


.0 


.0282238 


282709 
.0283 180 
.0283652 
.0284124 


2C 

Sine. 

SINE 

Complement. 

Tang- 

-tangent 

Complement. 

Cjm,  Ariti> 
netic.  of  Sine 

'  Com.  Anti?, 
of  Sine  Com, 

■iO\ 

9.5443253 

9.97  15876 

9.5727377 

10.4272623 

30 

‘•4556747 

.0284124 

•■;j2 

84 

y.5446630 

9.5450005 

9-5453376 

9*5456745 

9.54601  1C 

9.97  15404 
9.9714931 
9.9714457 
9.9713984 
9.9713509 

9-5731227 

9-573507-4 

9-5738919 

9.5742761 

9-5746601 

10-4268773 

1 0*42649  26 

10.426108  I 

10.4257239 

10.4253399 

29 

28 

^7 

26 

^5 

24 

-^3 

22 

21 

20 

19 

18 

17 

16 

15 

H 

13 

12 

1 1 

10 

9'. 

8 

•> 

7 

6 

5 

•455337c 

•4549995 

•4546624 

•4543255 

•453989c 

.0284596 

.0285069 

..0285543 

0286o«i6 

.028649 

^56 

r37 

38 

39 

40 
\  - 

ir  41 

*'  '+^ 

1'  43 
I  44 
ii  4-5 

9.5463472 

9.5466832 

9.5470189 

9-5473542 

9-5476893 

9-9713035 
9-9712560 
9.9712084 
9.971  i6o8 
9.971 1132 

9-5750438 

9.5754292 

9.5758104 

9.5761934 

9.5765761 

10.4249562 
10  4245728 
10  4241896 
10.4238066 
10.4234239 

•4536528 
•4533168 
.4529811 
.4526458 
.45  23107 

.0286965 
.028744c 
0287916 
.0288392 
.0288868  - 

9.5480240 

9-5483585 

9.5486927 

9.5490266 

9.5493602 

9.97 10655 
9.9710178 
9.9709701 
9.9709223 
9.9708744 

9.5769585 

9.5773407 

9.5777226 

9.5781043 

9.5784858 

10.4230415 

10.4226593 

iO.4222774 

10.4218957 

10.4215142 

•45 19760 
•4516415 
.4513073 
.4509734 
•45°6398 

.0289345 

.0289822 

.0290299 

.0291256 

' 

iii  47 

I  48 

9:  49 

Jl!  5® 

9-5496935 

9.5500265 

9.5503592 

9.55069 16 
9.5510237 

9.9708265 

9.9707786 

9.9707306 

9.9706826 

9.9706346 

9.5788669 

9.5792479 

9.5796286 

9.5800090 

9.5803892 

10.421  1331 
10.4207521 
10.4203714 
10.41999  10 
10.4196  108 

.4503065 

■4499735 

.4496408 

.4493084 

.4489763 

.0291735 
.0292214 
.0292694 
.0293 174 
.0293654 

|s. 

Ip 

[Is 

1’ 

9.5513556 

9.5516871 

9.5520184 

9.5523494 

9.5526801 

9.9705865 

9.9705383 

9.9704902 

9.9704419 

9.9703937 

9.580769 1 
9.581 1488 
9-5815282 
9.5819,074 
9.5822864 

IO.4I923O9 
io'.4i885  12 
10.4184718 
10.4I80926 
10.4177136 

.44^6444 
.4483  129 
.4479816 
.4476506 

•4473199 

.0294 135 
.Q2946I7  . 
.0295098 
.0295581 
.0296063  ’ 

9.5530105 

9.5533406 

9.5536704 

9-5539999 

9-5543292 

9-9703454 

9.9702970 

g.9702486 

9.9702002 

9.9701517 

9.5826651 

9.5830435 

9.5834217 

9.5837997 

9.5841774 

10.4173349 

10.4169565 

10.4165783 

10.4162003 

10.4158226 

4 

3 

2 

1 

0 

69 

.4469893 

.4466594 

.4^1-63296 

.4460004 

.4456708 

.0296546  J 
.0297030.  ! 
.0297514 
.0297998 
.0298483 

/ 

'SINE 

#  Complement. 

!  Sine. 

TA  NGENT 
Complement. 

Tang. 

/ 


Sine. 


SI  N  K 

Complement. 


1 9.5546581 9.9701052 

2  9*5  54986819 .9700547 

3  9-5553152  9.9700061 
49-5556433  9-9^99574 
5  9-55597  i-ib‘9699o87 


Tang. 


r  A  N  G  £  N  T 

Complement. 


Com  .  Ant  tv: 

met.  of  Sine. 


Com,  Arith 

of  Sine  Com. 


ol9-5543292|9.970i 5  17 9.5841774  1Q.4 158226 6c  4456708 .0298485 

.0298968 

^29945 3 


9.5845549 

9.5849321 

9.5853091 

9.5856859 

9.586.0624 

9. 5864386 
9.5868 147 
9.5871904 
9-587566C 
9.5879413 


6  9-556298719.9698600 

7  9.556625919.9698  112 

8  9.5569529  9.9697624 

9  9-5572796  9-9697136 
10  9.557606019.9696647 

ji  1  9.55793  2 1J9.9696 1 58  9-5883 163 

12  9.5582579  9.9695668  9.5886912 

13  9.5585835  9.9695 ^77:9-5890657 

1 4  9,5,58908819 .9694687  9. 5  89440 1 
1 519-559  23  38199694 190  9-5898 142 
16  9.5595585  9.96937049.5901881 

‘7  9-5598829  9.9693212;9.59056  17 

1819.5602071  9.9692720 '9. 59093  51 
19  9.56053  1C  9.9692227  9.5913082 
I20I9. 5608  546)9.969 17  34  9. 59 16812 

*  I 

2119.561 177919-9691240,9.5920539 
2219. 56 1 50 10  9.9690746  9.5924263 
23  9.56i8237'9  9690252  9.5927985 


10.41 5445  I 
10.41 50679 
104146909 
10:4143  141 
10.4139376 

10.4135614 
10.413  1853 
10.4128096 
10.4124340 
10.4120587 

10.41 16837 
10.41 1 3088 
10.4109343 
10.4105599 
10.4101858)45 

10.4098 1 19 
10.4094383 
10.4090649 
10.4086918 
10.4083188 


.4453419 

,4450132 
.4446848.029993^ 


9.56214629.9689757 
9.5624685  9.9689262 


26 


9.5627904  9.9688766 
9.563 1121  9.9688270 

9-56343359-9'^S7773 

9-56375469-96^7^76 

9.56407549.9686779 

S  I  N  ]£  ^  • 

Complement.  olflC  • 


9.593  17®5 

9.5935423 

9.5939138 

9.5942851 

9.5946561 

9.5950269 

9-5953975 

TAN'GENl 
Complement. 


10.407946  1 
10-4075737 
10.407201  5 
10.4068295 
10.4064577 


4+43567 

.4440289 

.4437013 

■4433741 

-4430471 

.4427204 

.4425940 

.4420679 
.4417421 
.4414165 
,44109  12 


O  3  00426 
03 009 1 3 

.0301490 

.0301888 

.0302376 

.0302864 

•0303353 

.0303842 

0304332 

0304823 

0305313 


44 

43 

42 

41 


I44O7662 .0105804 

.44044 1 5'.03  06296 
.440117  i'.03o6788 

.439792910307280 

.4394690.0307773 


401.4391454 


10.4060862 
10.4057 149 
10.4053439 
10.404973  1 
10.4046025 

Tang. 


39 

38 

37 

36 

35 


.0308266 

.4388221 .0308759 
.4384990.0309254 
.4381763 .0309748 
.4378538.03 10243 


.43753  I5I-03  10738 


34 
3  3 

32 

31 

30 


68 


.4372096j.03ii234 

.43(58879!  03  1 1730 


436^665 

4362454 

.4359246 


.03  12227 
.0312724 
.0313221 


/ 


k 


21 

Sine. 

30 

9.56.10754 

31 

9.5643960 

32 

^.5647163 

33 

9.5650363 

?4 

9.5653-561 

35 

9.5656756 

36 

9-5659948 

37 

9-5663 1 37 

3 


39 


S  £  E 

Conplement. 


fanfy  .  1'  ^  N  G  E  NT 
t>’  \  Co^pleaicnt. 


9.q686779|9.^(^;^  397  ^^•-^046025 
9.96^28 19. 59 5;'7679  i<^-404232i 

9.9685783  9.596  1380 

9.9685284  9.5965079 
9.9684785  9.5968776 
9.968428619.5972470 


9.9683786  9.5976162 
^  9*9^^3285  9.5979852 

8  9*5^663  24  9-9<^82784  9.5983  540 


9-9'^^i283  9  5987225 


.140  9-^672689  9.9681781  9 . 5  P9  0908 
(41 9.5675868  9-968 127919.5994588 

9.96807779.5998267 


9.5694883 

9.5698043 


9.9679771  9.6005617 
9-9679^67  9.6009280 


9-9678763  9.6012958 
9-96782589.6016625 
9-9677753  9.6020290 


42  9-5679'o44-  .  , ,  - ./ 

,43  9-56822179-9680274  9.6001943 
449.5685387  ' 

45  9-5688555 

1469-56917^1 

47 

48 

49 
|i? 

151 

152 

53 

|S4 

Ir/; 


10. 


9.57^^  12009-9677247  9.6023953 
9-57043  55  9^967674  i  h.60276 1  3 

I _ _ _ _ _ _  __ 


9-5707506 

9.5710656 

9-5713802 

9-5716946 

9.5720087 


569*5723226 
57  9-5726.362^ 

158  9-5729495 

■599-57^2626 
io9-5735754 

SINE 
Complement. 


9.9676235  9.603 1271 
9.9675728  9.6034927 
9.967522119.6038581 

9.96747 1 319.604223  3 

9.9674205j9.6045882 


9*967  369719. 6049.529 
9  967318819.6053174 
9.967267919.6056817 
9-967216919.6060457 
9-967165919.6064096 


Sine. 


ITANGENT 

Complement. 


10.395047 1 
10.3946826 

ICV394-3  183 

10.39  395-1-3 
10.3935904 


T 

Com.  Aritl>| 

met.  of  Sine. 

53c 

.435924.f 

1  2C 

K  *43  )60i|.c 

0  2? 

5.4352837 . 

I  25 

-4349637 . 

42e 

4346439 . 

0  25 

; -4343.244 

824 

-4340652. 

8,23 

-4336863 . 

o22 

•4333676 . 

521 

4330492. 

2  20 

•43.273 1 1  •' 

1  19 

.4324132  .< 

3 

*43 

7  '7 

.43 17783  .'< 

3  16 

•43  14613  .( 

15 

4321445  .( 

tl4 

.43o8279L( 

.43054 17 .{ 

)I2 

•430i^57|.< 

fll 

.4298800I.C 

-  10 

.4295645  .c 

1 

•+292;4^P 

,8 

.4289h44J,c 

7, 

.4,286li98|.9 

6 

.42830541.0 

5 

.42799  L3j.C 

4. 

.427677^9 

3 « 

■4273634c 

.2, 

4270505I.C 

I . 

42673741.0 

0. 

42642461.0 

of  Sine  Com 


03  13221 


.0313719 
O  3  1 421 7 
03 14716 
0315215 

Q3  15714 

03 16214! 
03 16715 
0317216 


Rr 


Tang. 


A 


r 


i 


IfJ 


2; 


Sine. 


c  9- ‘'7^575  + 


1  9.573B880 

2  9.5742'oo3 

3  9-57451^3 


SINK 

Complempnf. 


9.967 1659 


9.967 1 148 
9.9670637 
9.9670125 


J9.5748240  9':96696  I4 


5 


'9.9669 101 


6r9*57544'^8 

79-5757S78 
8  9.5760685 
^9.5763790 
I'e  9.57661892 


1 1  9- 5  76999’ 


12  9-5773oS8b. 9665503 


13  9.5776183 

14  9-5779275 
I5l9- 57823  64 


9.966858B 

9.9668075 

9.9667562 


Tang. 


9.6064096 


Complement. 


9.6067732 
9.607 1366 
96074997 
9.6078627 
9.6982254 


9.6085880 


9.6089503 
9.6093 124 


9.966653-3 


9.96670489.6096742 


9:6100359 


10.3921373 

10.39177.^ 


10. 

10, 


189.6103973 


9  9664987 
9.966447 1 


9.6107586 

9.6  III  196 
9.6 114804 


10.3892414! 


9.96639  54)9 8.409 


i6|9'57-«5;45C 
,■7  9:5788:535 

18  9-57916 16 

|i9p- 579469  5 

ho  9-5797772 


9;'966292c 

7.9662402 
9.9661884 
7  9661365 


9-.9'6  634379 .61 ‘2  2613 


9.6125615 
9.6129214 
9.61  328  12 
9.6 1 36407 


9.6 1 40600 
§-96603  26  9^.6 143  59 1 


9.9659285 

9.9658764 


g."6n4'7 1'86 

9.6.150766 

Q.615435’ 


9:615793^ 

9.6fi6i5 14 


9,6168669 

9.6172243 


o 

t 


10.3827757 


0341757 


0343323 

.6343847 


1  .Corn.  Arith.  ( 

ImetiC.  of  Sine  0 
1  ^ 

|6o'.4264246  .c 

59- 

4261 120  .c 

58. 

4257997  .c 

57- 

4254877.' 

56. 

4.25 1760  .c 

1 5  51.4248  644  |.c 

544245532  Ic 

53I4242422  Lc 

52142393 15  .< 

51  • 

4.23621c  .( 

50. 

4233  l68j.< 

49' 

,423Q|009  .( 

48 

.4226912 .( 

47 

.4223817  .! 

146 

.4220725  .( 

45 

•4217636  .< 

7144 

.42145501.1 

i43 

.421  1465 1. 

44^ 

,420838.4  . 

541 

.4205305. 

.420222.81. 

2  39 

-4199 ’ 55  • 

7  38 

.4196083 . 

23  7 

14193014 , 

3  56 

.4189948 

.41868841 

6  34 

.4183823 

6  33 

;4'l  80764 

y  3^ 

4)  177708 

131 

•42746’55 

7 

'.4171603 

67 

* 

of  Sine  Com, 


.03  2834  1 


'  22 

5ine. 

s  I  N  E  1  TanfT  tangent 

CoTiple-nfir.  1  6*  Complemenr. 

Co  ii.Aricn;iie 
tiq.  0:  Sine. 

■  j  i  i  C  i  j ' 

of  Sine  Com 

30 

9.5828307 

1.9656  153 

9.6172243 10.3827757 

3C 

>.4171605 

.0343847 

51 

h  4 

9.583 1445 
9.583449) 

9-5837533 

5840570 

9.584-361. 

3.9655630 
3.9655  106 
!. 9654582 

'•7<^54<^57 

.7633532 

9.6175815 10.3824185 
9.6179385  1C.3820615 
9.6182953 10.3817047 
9.6 1865)9  1C.38 1 348 1 
9.6190083  10.3809917 

^9 

28 

"I 

26 

25 

4168555 
*416550-9 
•  416  246  5 
*4  ^  5942^ 
-4156385 

.0  3^4.3  70 
.03^4894 

.0  3  -f*54  ^  ^ 

.0345  94*3 

.034646^ 

r 

37 

hS 

^9 

J+o 

9.584665 1 
9.5849685 
9.58427 16 

9-5855745 

9.5858771 

.9653006 

19.9652480 

9.9651953 
9.965 1426 
9.9650899 

9.6193645110.3806355 
9.6 19720510,3  80279  5 
9.6200762,10.3799238 
9.62043 1810.5795682 
9.6  20^^.872!  1 0.3  792 128 

24 

23 

22 

21 

20 

-4153349 

-4150315 

41472-84 

*4144255 

•4141229 

•0346994 

■034752c 

.0348047 

•0348574 

•0349 101 

41 

I42 

43 

4*+ 

45 

9.5861795 
9.5864816 
9.5867835 
9.587085 1 
9.5873865 

9.9650371 

9.9649843 
9.96493 14 
9.9648785 
9.9648256 

9*621 1423T0.3788577 
9.62 1 4974 1 0.3  78  5026 
9.62 18520' 10. 378 1480 
9,6222066  10.3777934 
9.6225609  10.377439  1 

"19 

18 

•7 

16 

‘5 

.4138205 
.4135184 
•4132165 
*4129149 
•41 26135 

0349629 

.0350157 

0350686 

.0351215 

.0351744 

46 

47 

|49 

9.5876876 

9.5879885 

9.5882892 

9.5885896 

9.5888897 

9.9647726 

9.9647195 

9.9646665 

9.9646133 

p. 9645602 

9.6229150,10.3770850 
9.623269010.37673  IC 

9.6236227I10.3763773 

9.6239763  10.3760237 
9.6243296  10.375670^ 

14 

^3 

12 

I  1 

10 

.4123 124! 
•41201 15I 
.41 17108 
.41 1 4 1 04 
.4111103 

*0352274 

•9352805 

•0353335 

.0353867 

.0354398 

F 

P’ 

52 

h3 

54 

— 

9.589  1897  9.9645069 
9.5894893  9.9644537 
9.589788819,9644004 
9. 59008/80  9.9643470 
9-590386919.9642937 

9.6246827 

9.6250356 

9.6253884 

5.6257409 

9.6260932 

.10.3753  173 

,10.374964*1 

10.37461 16 

10.3742591 

10.3739068 

9. 

8 

7 

6 

5 

4 

3 

2 

ll 

0 

57) 

.4108103 
.4105 107 
.4102 1 12 
.4099 1 20 
.4096 130' 

•035493 1 

•0355463 

.0355996 

•0356530 

*035706? 

56 

57 

58 

59 
|6o 

?. 59068561 
p. 59098411 
?.5912823|c 
3.5915803  ; 
3.59  18780  t 

9.9642402 

3'.964i868 

5.9641332 

3.9640797 

3.9640261 

9.6264454 
9.6267973 
9,627 149 1 
p.6275006 
p.6278519 

10.3735546 
10.3732027 
10.3728509^ 
10.3724994 
10.372  148  I 

*409  3 1 44 
*4090159 
.4087 177 
•4084197 
*4081220 

•9357598 

.0358132 

.0358668 

.0359203 

,0359739 

SINE 

Complement. 

Sine. 

rANGENT 

Complement. 

Tang.  / 

Rr  a 


Sine. 

SINE  1 
COTiolencnt. 

Tang. 

c 

9.59  18780 

9.964026  1 

9.62785 19 

1 

2 

3 

4 

5 

9.5921755 
5924728 
9.5927698 
9.5930666 
9*593363 1 

99639724 

9.9639  187 
9.9638650 
9.9638  112 

9*9637574 

9.6282030 

9.6285540 

9.6289048 

9.6292553 

9.6296057 

6 

7 

8 

9 

■10 

9.5936594 

9-5939555 

9'.  59425 13 
,9*5945469 
9.5948422 

9.9637036 

9.9636496 

9-9635957 

9.9635417 

9.9634877 

9.6299558 
9.6303058 
9.6306556 
9.63 10052 

9.63 13545 

1 1 

12 

13 

M 

15 

9*595^373 

9 -59  543,22 

9.5957268 

9.5960212 

9*5963154 

9.9634336 

9.9633795 

9.9633253 

9.9632711 

9.9632168 

9.6317037 

9.6320527 
9  6324015 
9.6327501 
9.6330985 

{16 

^17 

;i8 

19 

b,c 

9,5966093 

*9.5969030 

9*5971965 

9.5974897 

9.5977827 

9  9631625 
9.963 1082 
9.9630538 
9.9629994 
9.9629449 

9.63  34468 

9*6337948 

9.6341426 

9.6344903 

9.6348378 

ai 

^22 

24 

^5 

9.5980754 
9  5983680 
9.5986602 

9*5989523 

9*5992441 

9.9628904 
9.9628358 
9.9627812 
9.9627266 
9.96267 19 

9.63  51850 

9*6355321 
9.63  58790 
9.6362257 
9.6365722 

26 

i? 

1^8 

!2'9 

i.^0 

9*5995357 

9*5998270 
,9^600 118 1- 
9*6004090 
9»6oo6907 

9.9626 172 
9.9625624 
9.9625076 
9.9624527 
9.9623978 

9.6369  185 
9.6372646 
9.6376106 
9.6379563 

9.6383019 

S  I  N.  E 
Gomplcmentt 

Sinei-- 

TANGENT 

T  A  N  G  E  N  r 

Co.Tj.  Arithn 

Jom.  Arith. 

Complcnnent. 

met  ol  Sine. 

of  Sine  Com. 

10.372148 1 

60 

.4081220 

.0359739 

10.37 17969 

59 

.4078245 

.0360276  ■ 

1,0. 3  7 1 4460 

58 

4075272 

.0360813 

10.3710952 

57 

4072302 

.0361350 

[O.3707447 

56 

.4669334 

•0361888 

10.3703943 

55 

.4066369 

.0362426 

10.  3700442 

54 

4063406 

.036296!^ 

10.  3696942 

53 

.4060445 

.0363504 

10.3693444 

52 

4057487 

.0364043 

10.3689948 

51 

4054531 

•0364583 

10.3686455 

5c 

.4051578 

0J65 123  ' 

10.3682963 

49 

4048627 

0365664 

10.3679473 

48 

4045678 

0366205 

10.3675985 

47 

4042732 

.0366747  ; 

10.3672499 

46 

.4039788 

.0367289 

10.366901 5 

45 

■4036846 

.0367832 

10.3665532 

44 

.4033907 

.0368375 

10.3662052 

43 

4.03097c 

iO  3689 18 

10.3658574 

42 

.4028035 

0369462 

10.3655097 

41 

.4025103 

.0370006 

10.3651622 

40 

.4022175 

.0370551 

10.3648150 

39 

.4019246 

.0371096 

10.3644679 

38 

.4016321 

.0371642^ 

,10.3641210 

37 

•4013398 

.0372188 

10.3637743 

36 

.4010477 

.6372734 

10.3634278 

35 

.4007559 

.0-373281 

10.3630815 

34 

.4004643 

•0373828 

10.3627354 

33 

.4001730 

<^374376 

jOi  3  62  3894 

32 

.3990819 

0374924 

10.3620437 

3  1 

•39959^c 

°375473 

10.3616981 

30 

.3993003 

■0376022 

1'  Tang, 

66 

» 


\ 


'll 

li 


f 


!• 

23 

30 

3' 

3^ 

33 

34 

35 

5uie. 

S  i  E  1 

Complement. 

Tang. 

f  An  c,  .t  1 
Comple.men.’. 

■  o.ii.  nru.j 

letic,  of  Sinf. 

Ojii* 

of  Sine  Com. 

9.5006997 

9.9623978 

9.6383019 

10.3616981 

■3995003 

.0376022 

9.6009901 
9.6012803 
9.6015703 
9*6018600 
9  60214.95 

9.9623428 

9.9622878 

9,9622328 

9.9621777 

9.9621226 

9.6386473 

9.6389925 

9-6393  375 

9. 6396823 
9.6400269 

10.3613527 
10.36 10075 
10.3606625 
10.3603 177 
10.369973 1 

25 

26 

.3990099 

3987197 

39^4297 
■398 1400 
.3978505 

.0376572 
.0377  ^  ^2 
.0377672 
0378223 
.0378774 

36 

37 

38 

39 
i-c 

9.6024388 

9.6017278 

9.6030166 

9.6033052 

9.6035936' 

9.9620674 

9.9620122 

9.9619569 

9.9619016 

^9^618463 

9.640371.^ 

9.6407 156 

9.6410597 

9.6414036 

9  6+ 1 747  3 

10.3596286 
10  3592844 
10.3589403 
10.3585964 
10.3582527 

23 

22 

21 

20 

•3975612 

•3972722 

.3969834 

.3966948 

.3964064 

•0379  326 
•0379878 
038043 1 
•0380984 
•0381537 

+  « 

42 

43 
+4 
+5 

9.6038817 

9.6041696 

9.6044573 

9.6047448 

9.6050320 

9.96179'oy 

9.9617355 

9.96 16800 
9.96 16245 
9.9615689 

9.^420908 
9.6424342 
9.6427773 
9.643 1203 
9.643463 1 

10.3579092 

10.3575658 

10.3572227 

10.3568797 

10.3565370 

19 

18 

17 

16 

15 

3961 183 
.3958304 

■3955427 

.3952552 

.3949680 

.038209 1 
.0382645  > 
.038320c 
.0383755 
.03843 1 1 

46 

47 
+8 

49 

50 

9.6053 190 
9.6056057 
9.6058923 
9.6061786 
9^064647 

9.9615133 

9.9614576 

9.9614020 

9.9613463 

9.96 1 2904 

9.6438057 

9.64.4  ^4^  ^ 
9.6444903 

9  64483 24 
9.6451743 

10.3561943 
10.3558519 
10.3555097 
10.355  *676 
10.3548257 

H 

13 

12 

1 1 

10 

.3946810 

.3943943 

.3941077 

.3938214 

•3935353 

.0384867 
.0385424 
.038598c , 
.0386538 
.0387096 

52 

53 

54 

55 

9.6067506 
9.6070362 
9.6073216 
9.6076068 
9.60789  j8 

9.9612346 
9.96 1 1787 
9.961 1228 
9.9610668 
9.9610108 

9.6455 160 
9.6458575 
9.6461988 
9.6465400 
9.6468810 

10,3544840 
10,3541425 
1G.3538012 
10.3534600 
10.353 1 190 

9.3932494 

8.3929638 

7.3926784 

6.3923932 

5V3921082 

•0387654 

.0388213 

.03887721 

.03893321 

.0389892 

i 

.0390452  • 

.0391574 

.9392136 

.0392698 

56 

57 

58 

59 

60 

9.6081765 
9.608461  J 
9.6087454 
9.6090294 
9.6093133 

9.9609548 

9.9608987 

9.9608426 

9.9607864 

9.9607^2 

9.6472217 
9.6475624 
9.6479028 
9.648243 1 
9.648583 1 

10.3527783 
10.3524376 
10.3520972 
10.35 17569 
10.3514169 

3’ 

J2 

> 

1 

4 

0 

.39i«235 

•39 15.389 

'^912546 

.3909706 

.3906S67 

SINE 

Complement. 

SinE 

TA  NGENT 
Gomplemertt. 

Tang.' 

66 

;  1 

1 

t 

,y' 

■'■iy 


'6-. 


c 

1 

2 

3 

4 
#% 

.1 

6 

7 

8 

9 

ic 

bine. 

S  1  J\  li 
Complement. 

Tang. 

9.609  5 1 3  ? {9.960730  > 

9*648^8*^  I 

^.6095969 
46098803 
46101635 
9.6 1043.65 
9.6 10729  3 

9.9606739 
9.9606 1 76 
9.96056 1 : 
9.9605048 
9.9604484 

9*6489230 

9.6492628 

9.6496023 

>-6499417 

9.6502809 

9.61 10118 
■46 1 1 2941 
46 1 1 5762 
9.61 18580 
9-61 21397 

9.96039  IC, 
9.9605353 
9.9602788' 
9.9602222 
9.960 1655 

. -  -¥ 

9.6506  199 
9.65C9587 
'9.6512974 
9-65  16359 
9.6519742 

1 1 

12 

1  ? 

'5 

16 

17 

18 

19 

20 

9.6 1242 1 1 
9.6 127023 
9.6129833 
9.6 1 3  2641 
9.6135446 

9.9  601088 
9.960052c 

9-9599952 

9.9599384 

9.9598815 

9.6523  123 
9.6526502 
65  29881 
9-6533257 
9.653663  1 

9.61 3825c 

9.6 14105 1 

9^6 14385c 
9.6 1 46647 
g.6  149441 

9.9598246 

9.9597676 

9.9597106 

9-9596535 

9-9  595964 

9.6540004 

9-6543375 

9.6546744 
9.65501  12 

9-6553477 

21 

i2 

23 

24 

25 

9.6152234 
9.6155023 
9.6157812 
9.6 160598 
9.6163382 

9.9595393 
9.9594821 
9.9594248 
9.9593675 
9.9593  102 

9.6556841 

9.6560204 
9.6563  564 
9.6566923 
9.6570280 

26 

2'7 

28 

29 

30 

9*^ 166 164 
9.6  168^44. 
9.6171721 
9-6174496 
9*6177270 

9.95925289.9573636 

9.95919549.9576989, 

9.95913809.9580341 

9.95908659.9583692 

9.95902299.9587041 

•SINE 

Comple.Ticnt. 

TANGENT 
Oine«  1  Complement. 

T  A  N  G  K  N  f* 
Complement. 

'om.  Arifn 

mettc.of  Sine. 

Aritii. 
•4 1  Sine  Com. 

10.3514169 

6c 

.3906867 

•.0392698 

[9.351077c 
10.3507372 
10-3  503977 
10.3  500583 

10. 3497 19 1 

>9 

58 

'57 

56 

55 

.390403 1 
.3901 197 
. 3  898365 

-3895535 

.3892707 

•0393261 

■0393824 

.0394388 

.03949 p 

•0395516 

10.3493801 
10.349041 3 
10.3487026 
10.3483641 
10.33I80258 

54 

53 

5^ 

5^ 

50 

1.388988 

.3887050 

.3884238 

.388142c 

.3878'603 

•0396081 

•0396646 

•0397212 

.0397778 

0398345 

10.3476877 
10.3473497 
10.34701 19 
10.3466743 
10.3463369 

49 

48 

47 

46 

45 

•3875789 

.3872977 

.3870167 

•3867359 

.3864554 

•0398912 
.0399480 
.0400048 
.04006 16 
.0401 185 

10.3459996 

10.3456625 

10.3453256 

10.3449888 

10.3446523 

44 

43 

42 

41 

40 

.3861750 

.3858949 

,3856150 

.3853353 

13850559 

.3847766 

.3844976 

.3842188 

.3839401 

.3836618 

.0401754 

•0402324 

.0402894 

.0403465 

.0404036 

10.3443 159 

to.3439796 

IO.-3436436 

10.3433077 

10.342972c 

39 

38 

37' 

36 

35 

.0404607 
.0405  179 
.0405752 
.0406325 
.0406898 

10.3426364 
16.342301 1 
10.3419659 
10.3416308 
16.341 2960 

34 

33 

32 

31 

%Q 

.3833836 
.383 1056 
.  3828279 
,3825504 

i3'822730 

.0407472 

.0408046 

.0408620 

•0409195 

.0409771 

Tang. 

6-5 

'  *  •» 

*  «• 

\ 


I 


t 


\ 


I 


''if 

I 

I 

)ff 


S 

/ 


i+l 

Sine- 

SINE 

Co  Tipleneiit. 

Tang. 

r  AN  Ur E r 

Complemenr, 

COili.  Aritn- 

netic.  of  Sine. 

Coin.  Ai-.u- 
of  Sine  Com'. 

* 

30 

9.0177X70' 

9.9590299 

9.6587041 

10.3412960 

30 

.3822730 

.040977 1 , 

32 

33 

34 

35 

9.6 180041 
9.6182809 
9.6 185576 
9-6 18834  J 

9.6191103 

9.9589653 

9.9589077 

9.9588500 

9.9587923 

9.9587345 

9.6590387 

9-6593733 

9.6597076 

9.6600418 

9,6603758 

10.340961 3 
10-3406267 
10.3402924 
10.33.99582 
10.3  396242 

29 

28 

27 

26 

25 

.3819959 
■  38 17 19 1 
.3814424 
-38 1 1659 
•  3  808897 

.04 1034.7 
.0410923 
.041 1 50c 
0412077 
.04 1 265  ^ 

36 

37 

38 

39 
• 

’4P 

9.619386-)^ 
9.6196622 
9.6199378 
9-6202 132 
9.6204884 

9.9586767 
9.9586  188 
9.9585609 
9.958503^0 
9.958445G 

9.6607097 
9.66 10434 
9.6613769 
9.6617 103 
9.6620434 

10.3392903 
10  3389566 
10.338623  j 
10.3  382897 
19-3379566 

24 

22 

21 

20 

.3806136 
-3803378 
.3800622 
.3797868 
.37951  16 

•0413233 
•04138 1 2 

0414391 

■0414970 

.0415550 

41 

42 

43 

44 

45 

9.6207634 
9.6210382 
9.621 3  127 
9.6215871 
9.6218612 

9.9583869 

9.9583288 

9.9582707 

9.95-82125 

9.9581543 

9.6623765 

9-.6627093 

9.6630420 

9.6633745 

9.6637069 

10.3376235 
10.3372907 
10,3369580 
10.3366255 
1&.436293 1 

19 

18 

17 

16 

>5 

.3792366 
.3789618 
.4786873 
•  3784129 
.3781388 

.041613 1 
•04 167 1 2  • 
•0417293 
.0417875 

.0418457 

46 

■ 

47 

48 

49 

5° 

9.6221351 

9.6224088 

9.6226824 

9.6229557 

9.6232287 

g.958096  1 
9.9580378 

9*9579794 

9.9579210 

9.9578626 

9,66403 '9 1 

9.664371 1 

9.6647030 

9.6650346 

9.6653662 

10.33.59609 

10.33562.89 

10.3352970 

10.3349654 

10.3346338 

H 

i3 

12 

II 

10 

.3778649 

.3775912 

.3773176 

.3770443 

.3767713 

.0419039 

.0419622 

.0420206 

,04207901, 

.0421374 

51 

52 

53 

54 

55 

9.6235016 
9.6237743 
9.-6240468 
9.6243 190 
9.62459 1 1 

9.9578041 

9-9577456 

9.9576870 

9.9576284 

9.9575697 

9.6656975 

9.6660288 

9,6663598 

9.6666907 

9.6670214 

10.3  543025 
10-3339712 
10.3.336402 
10.333:3093 
jio. 3329786 

9 

8 

7 

6 

5 

.3764984 

.3762257 

-37  59  5 '3  2 

.3756810 

.3754089 

.042  I959 
‘  0422  5  44 
.042:3  1  301' 

.0423716: 

.0424303 

56 

57 

58 

59 

60 

9.6248629 

9.6251346 

9.6254069 

9.6256772 

9.6259483 

9.9575110 

9*9574522 

9,*95739M 
9»*9573  34^5 

9-9572757 

9.6673519 

9.6676823 

9.6680126 

9.6683426 

9.6686725 

10.3326481 
10.3323177 
10.33  19874 
10.33  16574 
10.3313275 

4 

3 

I 

c 

•37513,71 

.3748654 

-3.745940 

.3743228 

>1.3740517 

.0424890 
.0425478 
.0426066 
10426654 
.0427  243 1 

¥ 

S  I  N  £• 

I  f omplemenf. 

Sine. 

T'A  NGENl 
Complement.* 

1  Tang.* 

-^.5 
■  » 

S3 

*.  » 

•  / 


Sine. 

SINE 

Co  T>plement. 

Tang. 

r  A  NOE  NT.  I  Corn.  Arith-Cj-n.  Arith 
Co:iip|e,TOnt.  (  |  .nef.  of  Sine.  ofSineCon.'f 

o 

9.6259483 

9.957-757 

9.6686725 

10.33  13273 

■6c 

374051' 

7  •04-2'7  -44  j 

J  .042783;: 

!,•  0428422 
). 042  90 12 
■0429603 
f  .0430  1 04 

1 

2 

3 

4 

5 

9,62621(^1 

9.6264897 

9.6267601 

9.6270303 

9.6273003 

9.9572168 

9.9571578 

9.9570988 

9.9570397 

9.9569806 

9.6690023 
9.66933 19 
9.66966  1  3 
9  6699906 

9.6703 197 

10.3309977 
10.3  30668  1 
10.3303387 
10:3  300094 
10.3296803 

'59 

58 

57 

56 

55 

373780s 

•  373^102 

373239c 

.372969-; 

.3726997 

•6 

7 

8 

9 

lO 

9. 6275701 
9.6278397 
9  6281090 
9.6283782 
9.6286472 

9.9569215 

9.9568623 

9.956S030 

9.9567437 

9.9566844 

9.6706486 

9.67097,74 

9.6713060 

9.6716345 

9.6719628 

1.0.  3  2^3  5  14 

10.30,90226 
10.3286940 
10.3  283655 
10.3280372 

54 

S'i 

5^ 

51 

50 

.3724299.0430785 

.3721603'.043  1377 

■  37189  io|.043  1970 

■  3716218,0432563 
. 37135281.0433156 

1 1 

12 

li 

>4 

15 

9.6289160 
9.629 1845 
9,6294529 
9.629721 1 
9  6299890 

9.9566250 

9.9565656 

9.9565061 

9.9564466 

9.9563870 

9.6722910 

9.6726190 

9.6729468 

9.6732745 

9.6736020 

IO.3277O9O 

10.3273810 

10.3270532 

10.3267255 

10.3263980 

49 

48 

47 

46 

45! 

.3710840 

■3708155 

.3705471 

•3702789 
•  3700110 

•0433750 

.0434344 

•0434939 

•0435534 

.0436130 

16 

‘7 

18 

»9 

20 

9.6302568 
9.6305243 
9.6307917 
9.63  10589 

9.63 132^8 

9.9563274 

9.9562678 

9.9562081 

9.9561483 

9.9560886 

9.6739294 

9.6742566 

9.6745836 

9.6749105 

9.6752372 

10.3260706 

10.3257454 

10,3254164 

10.3250895 

10,3247628 

44 

43 

42 

4i 

40 

•3697432 
.3694757 
.3692083 
.368941 1 
.3686742 

.0436726 

.0437322 

.043  79 1 9 

.0438517 

.0439114 

21 

22 

23 

2^ 

^5 

9.63T5926 

9.63 1859 1 

9.6321255 

9.6323916 

9.6326576 

9.9560287 

9.9559689 

99559089 

9-9558490 

9*9557890 

9.6755638 

9.6758903 

9.6762165 

9.6765426 

9.6768686 

10.3244362 

10.3241097 

10.3237835 

10.3234574 

IO.323I314 

39 

38 

37 

36 

35 

.3684074 

.3681409 

.3678745 

.3676084 

.3673424 

.0439713 

.04403 1 1 
.64409 1 1 
.04415 IC 
.04421  1C 

26 

•^7 

28 

29 

^30 

\ 

9.6329233 
9633 1889 
9.6334542 

9.6337 194 
9-6339844 

9.9557289 

9.9556688 

9.9556087 

9-9555485 

9.9554882 

9.6771944 

9-6775201 

9.6778456 

9.6781709 

9.6784961 

10.3228056 

10.3224799 
10.3221544 
10.321829  1 
10,3215039 

34 

33 

31 

30 

.3670767 
.36681 1 1 
.3665458 

•3662806 

•3660156 

.04427 1 ) 
0443312 
.0443913 
.0444515 
.0445118 

4 

/  sine 

f  Compleawnt. 

Sine. 

TANGENT 

Complement^ 

Tang. 

64 

25 

iinc. 

Sine 

Comple'TifHt- 

fang. 

tangent 

Co.mplement. 

Go.n.  Arithme¬ 
tic.  of  Sine. 

-JCom.  Arith, 
1  of  Sine  Com. 

30 

9.6339844 

9,9554882 

>.6784961 

IO.3215O39 

3C 

•3660156 

j.04451 18 

31 

32 

33 

34 
B5 

9.6342491 

9-6345137 

9.6347780 

9.6350422 

9.6353062 

9,9554280 

9.9553676 
9.9553073 
9.9  5  5*^469 

<9.9551864 

9.6788211  10.321 1788 
>.6791460 10.3208540 
>.6794*708,10.3205292 
>*67979  5  3’ 10.3  202047 
9.6801 198  10,3  198802 

29 

28 

26 

25 

•3657509 

.3654863 

.3652220 

.3649578 

•3646938 

.0445720 
.0446  3  24 
.04469  27 
.044753 1 
.Oi^48 136 

36 

57 

38 

39 
1+0 

9.6355699 
9.6358335 
9.6360969 
9*6363601 
9.636623 1 

9.9551259 

9.9550653 

9.9550047 

9*9549441 

9.9548834 

>.6804^40,10.3 19556c 
9.68o768i|io.3 1923 18 
9.68  10921'10*3  189079 
9.68  i4i6o|io.3 18584c 
9.681739610.3 182604 

24 

23 

22 

21 

20 

.3644301 

.3641665 

•3639031 

.3636399 

.3633769 

.0448741 
.0449347 
.0449953 
.0450559 
.0451 166 

41 

42 

43 

14+ 

+5 

9.6368859 

9.6371484 

9.6374108 

9.6376731 

9.6379351 

9.9548227 
9.9547619 
9.954701 1 

9.9546402 

9*9545793 

9.6820632 
9.6823865 
91682709  s 
9*6830328 

9.6833557 

10,3  179368 
10.3 176135 
10.3 172902 
.10.3  169672 
40.3 166443 

19 

18 

17 

16 

15 

.363 1 141 
.3628516 
.3625892 
.3623269 
.3620649 

.0451773 
.045  23  8  i 
.0452989 
.0413598 
.0454207 

46 

47 

48 

|49 

1£ 

9.638 1969 
9.6384585 
9.6387199 

9.63898 12 
9.6392422 

9.9545184 

9*9544574 

9.9543963 

9*9543352 

9j9.542-74  1 

9.6836785110.3 163215 
9.684001 1 10.3 159989 
9.6843236  10.3  156764 
9.684645910.3155541 
9.6849681,10.3  1503  19 

14 

13 

12 

1  1 

10 

.3618031 

•3615415 

.3612801 

.3610188 

.3607578 

.0454816 

.0455426 

.0456037 

.0456648 

.0457259 

5' 

P 

5-3 

54; 
55  < 

9.6395030 
9.6397637 
9.6400241 
9.6402844 
9' 6405445 

9.9  542 129 
9.95415 17 
9.9546904 
9.9540291 

9.9539677 

9.6852901  J6.3  147099 
9,685612040.5  143880 
9.6  8  59  3  3  8 1 0. 3 1 40662 
5*6862553jio.3 137447 
Pi686  5768,Vo.  3 1 342.3  2 

9, 

8 

7 

6 

5 

.3604970 

.3602363 

•3599759 

.3597156 
‘3  594,515 

.0457871 

.0458483 

.0459096 

.0459709 

.0460323 

56c 

57  ( 

58  < 

pOc 

>.6408044  < 
9.6410640  c 
9.64 1 3  23.5  c 
>.6415828^ 
9. 64-58420  ( 

>*9539063 

>.9538448 

>*9537833 

>'*?S372''l!S; 

>,9536602 

9.6868981 

9i68'i72i92 

9.6875462 

>'.687,8614 

>.6884818 

10.3 131619 
10.3  127808 

lO;3  124^98 

16.4121389 
lois  ii8.i8d 

4 

3 

2 

a 

f  >■  ^ 

0 

.3591956 

^3589360 

.3586-^65 

.3584172 

.358158b 

.0460937 

.0461552 

0462167 

.6462782 

0463398 

S  I  N  *£• 
Complement. 

Sine. 

r angent 

Complement. 

fang.  ‘ 

64 

i 

■  i" 

... .  i ' .  » .  .4 

#'  -  •  •  i 

tr 


261  Sine. 

.SINE 

Conplement. 

Tang. 

o  9*64 1 8420 

9.9536602 

9.6881818 

1 9.6421009 

2  9.6423  596 

3  9.6426182 

4  9.6428765 

5  9-6431347 

9-95359^5 

9-9535369 

9-9534751 

9-9534134 

9-9533515 

9.6885023 
9.6888227 
9.6891430 
9.689463 1 
9.689783 1 

6  9.643  3926 

7  9-6436504 

8  9  6439080 

9  9.6441654 
10  9.6444226 

9-9532897 

9.9532278 

9.953.1658 

9.9531038 

9.9530418 

9.6901030 
9.6904226 
9.6907422 
9.6910616 
9.69 1 3809 

1 1  9.6446796 
129.6449365 

13  9*645193  i 

149.6454496 

159.6457058 

9.9529797 

9.952917s 

9.9528553 

9.9527931 

9.9527308 

9.69 17000' 
9.6920189 
9.6923378 
9.69  26565 
9.6929750 

169.6459619 
(79.6462178 
18  9.646473  5 
(9  9.6467290 
'  109.646984.^ 

9.9526685 
9.9526061 
9.9525437 
9.9  5248 13 
9.9524188 

9.6932934 
9.69361 17 

9.6939298 

9.6942478 

9.6945^56 

21 9.6472395 
:  22  9.6474945 

^3(9-6477492 

24  9.6480038 
,  25  9.6482582 

9.9523562 

9.9522936 

9  95223  lb 
9.9521683 
9.9521055 

9,6948833 

9.6952009 

9.6955183 

9^6958355 

19.6961527 

,  26  9.6485124 
,27  9.6487665 
pS  9.6490203 
129  9-6492740 
^©9.64951,74 

9.9520428 

9-95*9799 

9.9519171 

9.951854! 

9.9517912 

9.6964697 
9,6967865 
9.697103  2 
9:69741>8 

9-6977363 

S  I  N 

C  omplcment. 

Sine. 

TANGENT 

Coitipltment. 

tangent 

Complement. 

[Com.  Anift 
met.  of  Sine. 

Cjm.  Anth 

of  Sine  Co-m. 

10.3  I  18182 

6c 

3581580 

.0463'398 

10.3  I  14.977 
10.3  I  1  1773 

10.3  108570 
10:3  105369 

tO.3  102169 

59 

58 

57 

56 

55 

3578991 

.3576404 

.3573818 

-357*235 

.3^68653 

■O464015 

0464639 

.0465241 

.0465866 

.0466485 

10.309  8970 
10.3095774 

10.3092578 

IO.3089384I 

10.308619  1 

54 

53 

52 

51 

50 

.3566074 

•3563496 

.35609  20 

-3558346 

-3555774 

.0467103 

.0467722 

.0468342 

.0468962 

.0469582 

10.3083006 
10.307981  1 
10.3076621 
10.3073435 
10.3070250 

49 

48 

47 

46 

4-5' 

.3553204 

•35,5°63S 

.3548069 

•3545504 

.3542942! 

.0470203 

.0470825 

•047  1447 

.0472069 

.0472692 

10.3067066 

10.3063883 

10.3060702 

10.3057522 

10.3054344 

44 

4J 

42 

41 

40 

•3540381 
.3537822 
•3535265 
.3532710 
•  3530156 

.0473315 

•0473939 

.0474563 

.0475187 

.0475812 

10.3051167 

10.304799  1 
10.30448  17 

10.3041645 

10.3038473 

39 

38 

37 

36 

35 

.3527605 

•^525055 

,3522508 

.3519962 

.3517418 

.0476438 
.0477064 
.0477690 
.04783 17 
•0478945 

■10.3035303 

10.3032135 

10.3028968 

,10,3025802 

ip.302263'7 

34 
3  3 
32 

.37 

30 

,3514876 

•35 *23 35 
•3509797 

*3507260 

■3504726 

.0479572 
0480201 
.0480829 
.O48 1459 
.0482088 

Tapg* 

'v* 

1 

t 


Sine. 


SINE 
Complement. 


*  '1*^  ■n  r  <'i  I  ■  '""<  -j  r  I  I  ^  ‘  - 

9-6495274  9-95 179  ‘^9-6977  36  j  10.3022637 


9.6497807  9.95 17282  9.6980526 
9.6500338  9*95 1665119.6983687 
9.6502868  9-95 1602c  9.6986847 
9.6505395  9-95 15389J9.6990006 

9.6  50792o|9-9  5 147  S7|9-699  3 1.64 


9.6523035  9.951095^9.7012080 
9.6525548I9..95I032CI9.70I5227 

9.6528o59l9.9509685j9.70i8374 

9.6530568  9*9  50904919.702 1519 

9.653  307519.950841:19.7024663 


'26 

'i£ 

31 

I32 

33 

34 

3_S 

36  9*65  1044419.951412419.6996320 

137  9.65 1 2966  9*95 ^3492  9  6999474 
389*65 1 5486  9.95 12^89.7002628 

39  9*65  i8oo4j9.95 1222419.7005780 

40  9.652052 1{9.«95 1 1 590)9. 70089  30 

141 

42 

43 

44 

11 

46 

47 

48 

49 

IS 

V 

I52 

!53 

154 

55 


Co.Tiplcmcnt. 


9*6535581 9  9507775)9*7027805 
9.653808419.95071 38J9.7030946 
9.65405869.9506500)9*7034086 
9.6543086  9.950586  ))9*703'^225 
9*65455849*9505223  9.7040362 


9.6548081  9.950458319.7043497 


9*6550575 

9.6553068 

9-6555559 

9.6558048 


57 

58 

59 
>0 


^9.6560536 
9.6563621 
9*6565505 
9,6567987 
9.6570468 


9.9503944  947046632 
9.9503303  9*7049765 
9.9502663  947052897 
9.9  50202219.7056027 


1042956503 


SINE. 

Complement* 


9.950138c  9.7059156 
95007  389 .7062284 
9.95000951947065410 
9.949945  2  9  470685  3  5 

9*949880919.7071659 

Itangent 

Complement.  • 


10.2950235 

10.294-7  1 03 
10*2943973 


Sine. 


10.29377 16 
10*2934590 
10.2931465 
1Q42928341 

Tang. 


S  f  * 


1 

Co.n.  Antii-j 
met.  of  SineJ 

73c 

429 
328 
327 
4  26 

6  25 

.3504726 

.35021931 

•3499662J 

*3497132 

■3494605} 

•349208c 

0^4 

•3489556^. 

623 

3487034. 

222 

*34845 14} 

02I 

*348  199^* 

0  2O 

•3479479j- 

D  19 

•  34769651. 

Si8 

.3474454 

3  17 

.3471941)* 

16 

.3469432). 

.  3466925I.J 

f  14 

.34644i9|i( 

.34619  i6j.( 

,12 

3459414  •< 

i  I 

•.34569 14j.< 

IC. 

13454416  •< 

9 

3451919  ,c 

8 . 

3449425j.< 

7- 

344693  2  .c 

6 . 

3444441  .c 

I_i- 

3441952  .c 

4* 

3439464IS 

3* 

3436979|jC 

2  . 

3434495 

I  • 

3432013  c 

JB- 

3429 53 2. c 

6.3 

■  ~ 

»  \ 

Com.  Aritii 


IC 


.  \ 


% 


27 

Sine. 

SINK 

Conplerncnf. 

Tang. 

r  A  N  G  E  N  r 

Co.Tiplement. 

j  Co.ij,  Anth- 
'  metic.  of  Sine- 

Com.  Arith, 
of  Sine  Com. 

0 

1  ‘ 

2  : 

3,. 

4. 

■5' 

f 

6 

7 

8 

9 

10 

11 

12 

13 

14 

— 

16 

17 

18 

?9 

20 

22 

23 

24 

/< 

26 

'2- 

2? 

ilc 

3C 

^.6^70468 

9.9498809 

9.707 1659  10  2928341 

1^.3429532 

•0501 19 1 

j.6572^46' 
J.6575423 ' 
J.6577898 
9.658037 1 
9.6582842 

9.9498165 
9.9497521 
9  9496876 
9.9496230 

9-949  5  5^5 

9.7074781' 
9.7077902 
9.708 102.2 
9.7084141 
9.7087258 

10.  2925219 
10.2922098 
10,29.18978 

IQ. 29  15859 

10.29.12742 

59'.  3  427054 

58' 3424577 
57/3422 102 
56.3419629 
,11*.34I7158 

•0501835 
•0502479 
.050.3 124 
.0503770 
.0504412 

9.65853 12 
9.6587780 
9.6590246 
9.6592710 
9.6595173 

9  *94949  3  S 
9.9494293 
9.949364  s 
9.9492997 
9.9492349 

9.7090374 

9.7093488 

9.7096601 

9.7099713 

9.7102824 

10,2909626 
10.2906512 
IQ.29O3  399 
10.2900287 
10.2897  176 

54|- 34-14688 

53 .3412220 

52|.3409754 

Sr.3407290 

501.3404827 

.0505062 
.0505708  ; 
.0506355 

.0507003 

.0507651 

9.6597634 

9.6660093 
9,660255  c 
9.6605005 
9.^6607459 

9.9491700 
9.9491051 
9.9490402 
9.9489752 
9.9489 101 

9-7 ‘0593  3 
9.7109041 
9.71 12148 

9.7115254 

9.71 18358 

10.2894067 

10.2890959 

10.2887852 

16.2884746 

10.2881642 

49 

48 

47 

46 

45 

.3402367 

*3399907 

•3397450 

•3394995 

.3392541 

.0508300 
.0508949 
.0509598 
.05 10248 
.05 10899 

9. 66099 1 1 
[9.66 12361 
9.6614810 
9.6617257 
19.66.1970,1 

9.9488450 
9.9487799 
9.9487147 
9.9486495 
9  9485842 

9.71214^1 
9.7124562 
9.7127662 
9-7 130761 

9.7133859 

io*2878s39 

10.2875438 

10.2872338 

10.2869239 

10.2866141 

44 

’43 

42 

40 

.3390089 

•3387639 

•3385190 

.3382743 

.3380298 

•9511550 
.0512201 
•05128,53 
•PS  1 3  505 
.0514158 

9.6622145 
9.6624586 
9.6627026 
19. 6629464 
[9.663  igoc 

9,9485 189 
9.9484535 
9.9483881 
9.9483227 
9.9482572 

9.7136956 

9.7140051 

9.7 143 145 
9,7.146237 
,917 1493  29 

10.2863044 

1Q..28  59949 

10,2856855 

10,2853763 

10.2850671 

39 

38 

37 

36 

35 

•3377855 

•3375414 

•3372974 

•3370536 

.3368100 

.0514811 
.0515465 
.0516119 
.051677-3 
05 17428 

9.6634335 
,19.6636768 
89.6639199 
^[9.6641628 
J9. 6644056 

9.948 1916 
9.948126c 
9.9480604 

9.9479947 

9.9479289 

>9.7152419 

>9.7155508 

.9.7158595 

9.7161682 

9.7164767 

10.284758 1 
10.2844492 
10,2841405 
10.28383 18 
10.2835233 

34" 

•r 

,33 

32 

31 

30 

.3  365665 
.3363232 
.3360801 

.3358372 

•3355944 

0518084 
.0518740" 
•05 19390 
.0520053 
.0520711 

8  S  IN  E 

1  Complement. 

Sine. 

T ANGEN  T 
,  Complement. 

Tang. 

62 

Sine. 


SINE 
Complement. 


9.6644056  9. 9479£% 


5119.6646482  9-947^63  I 
k  219.6648906  9-947797  3 
I3  3I9.665 132.9  9-94773  M 

13419.665  374919-9476655 

3  <i|9.6256i68|9.9475995 


Tang. 


1».6658586  9-94753  33 
).666 1001  9.9474674 
).666 34 1 5  9-9474013 
).6665828  9.947335^ 

). 666823819. 9472689 

^6670647j9,.9  472027 

6673054  9-947 1 364 

J.6675459  9-9470700 
J.6677863J9.9470036 
9.6680265I9.9469372 

?.6682665l9.9468707 

9.6685  06419-9468042 

9.6687461  9.9467376 

9.6689856  9.946671c 

9.6692250  9.9466043 

9.66946429.9465376 
9.669703219.9464708 
^^9.6699420 


9.6701807 

9.6704192 

9.6706576 

9.6708958 

9.6711338 

9.671 3716 

9.6716093 

SI  N  E 
Complement. 


9.9463371 
9.9462702 

9.9462032 
9.9461  362 
9.9460692 
9*9460021 

9.9459349  9.7^56744 


r  AN.OE  wT 
CoTiplsmen-. 

• 

Com. 

nctic.  of  Sine.  ' 

Com.  Avtu.J 
>f  Sine  Coj^ 

10.283523  3 

30 

■3355944  • 

05207  I  1 

10.2832  149  - 
10.28290671- 
10.28259861 
IO..28229O6 
10.28  198271 

29 

28 

^7 

26 

•3353518 
.3351094. 
.3348671  ■ 
.334625 1 . 
•3343832 

0521369 
0522027  ' 
.052268c 

.0523345 

.0524005 

10.2816749 
10  2813673 
10.28 10598 
10.2807524 
10.280445  1 

^4 

23 

22 

21 

20 

.3341414 

•3338999 

.3356585 

.3334172. 

.3331762 

0524665 
.0525326 
.0525987 
.0526648 
.052731  1 

10.2801380 

10.2798309 

io.279524ii 

10.2792173 

10.2789107 

>9 

18 

17 

76 

15 

•3329353 

.3326946 

•3324541 

.3322137 

.3319735 

.0527975 

.0528636 

.052930c 

.0529964 

.0530628 

10.2786042 

10.2782978 

10.2779915 

rj  10.2776853 

1  10.2773793 

14 

13 

12 

li  J 

r 

IC 

.3317335 

.3314936 

.3312539 

.3310144 

.3307750 

.0531293 

•05319.58 

;o5  30624 
.0553290 

•0533957 

;  1 0. 277^^7  34 
J  10.2767676 
1  10.2764619 
10.2761564 
>  10.27585  ic 

9 

,8 

.  7 
6 

>J 

.3305358 
.3302968 
.3300580 
•  .3,298193 
.3295808 

.0534624 

.0535292 

,053596c 

0536629 

.0537198 

10.2755455 
5  10.2752403 
5  10.27493  5.^ 
5  10.2746.30; 
+  10.2743251 

J  ^ 

^  : 
5 

5  < 

3293424 

.3291042 

1.3288662 

.5286284 

6.3283905 

0537968 

.0538638 

1.0539308 

h05  39979. 
.054065 1 

Tang. 

6 

1 

-  . 

V.-* 


Sine.  (  *  ^  N  E 

-  Complemenf. 

019.6716093  9*9459349 

(9.671846819.94^8677 

9*672084  ij9.9458oOjf 

9.672321319.9457332 


3 


9*7256744 


tangent 

Complement. 


icom.  ArithiCom.  AriS! 
met,  of  Sine.  I  of  Sine  f^m. 


£0 

I  1 
12 
13(9 
HI 

1159 
16 

‘79 
18 

‘9(9 
|20 


9.7271967 
9.727500^ 


9*7259791 
9*7262837 

,  .  o  r  '  -"-9  7265881 

9*672558319.945665^  ^..^268925 

519*6727952  9.9455985' 

9.67303  1919.94553 10 
jj|9*673  268419.945^6  36  9.7278048 

019*673504719.945^^609.7281087 

j^*07^7409j9.9453285  9.7284124 
19*67397699.9452609  9.7287 16 1 

9.674212819.94*5 1932 

9.6744485(9.945 1255 
9.6746840I9. 9450577 
9*6749 1949.9449899 

675^54619.9449220 


10  2743256|6o|.3  2839071, 054_q55  , 


.6753896  9  9448541 

*6756245^.9447862 
•^753592(9*9447182 
.  67609  3  7I9 . 9446  50 1 
*676328119.944^82 1 


21 

249 

HI? 
26 
27 
281 


•6765623  9.9445 139 
6767963  9.9444457 
67703029.9443775 

’677264019.9443092 

6774975|9*944H69 


9.7290196 

9=7293230 

9.7296263I 

9*7299295! 

9*7302325 


1 0.2740209J59 . 3  28 1 5  3  7  .054 1 3 23 

10.2737163  53  .3279159*0541995 

10.27.34119  57  .3276787  ,0542668 

10.273  1075  56  32744171.054334, 

10.272803  3{55|.3.272O48(.05440 ,  ^ 
1 0. 2724992j59j*3  26968 1 .0544690 
10.272  i952j53|-32673  16.0545364 

10.27189131521.3264953  .0546040 
JO.  27  i  537615  ij.  3  26259  ‘1*05467 15 

10.27  1283q|5c{.3260231  (.0547391 

10.2709804  49|-3257872  0548068 

10; 2706770431  3255515  .0548745 
1 0.270 37 3 7j47p 32531 60  .054942 3 

32508061.0550101 

32484541.0^  ^0.780 


io*27oo705|4^ 

I  o.26q"7^'-7c|45 


9*7305  5541 10.2694646  44 
9*7308383 
9.7311410 
9.7314436 
9.73.1746c 


6777309^.9441725 
6779  642 19 .944 1 04 1 

■6781 97  2(9 .94403  56 

29  9*6784  30 119,943967 1 
^2:67^X9433^85 
s  I  n~e~  ““rr - 

■  -  Coropleount.  I  SliiC. 


9*7320484 

9*7323506 

9*7326527 

9*7329547 

9*7332566 


9*7335584 

2*7338601 

9*7341616 

9*7344631 

9.7347644 


TA  NGENT 
Complement 


32,46104*055  1459 
10.269  ^7K^|’3  243'756l.0552i 38 

io.268859oj42|.  3  24 14081.05528 18 

10.2685564411.32390631.0553400 
10.268254  o[4c[. 323671 9(^05  54 1  jq 

1 0.2679  5 1 6M*  3  2  3  43  77^055486  J 
10.-2676494  38  .3232037  .0555543 

10.2673473  37*3229698  .0556225 
10.2670453  36U22736C  . 0556908 

10.2667434  3  5  *32250251  05^759 1 


io.2664416  34  .32226911.0558275 
10.2661399  3  3|.32203 58  .0558959 

10.26583841343218028.0559644 

3  ‘1*32156991.0560329 

lg|*32!3  37l|.056  , o ,  j 

61  ' 


10.2655369 

10.2652356 


28 

Siae. 

S  I  M  E 
CoTipteTitnt. 

Tang. 

i  A  N  G  E  N  T 
Co.nplemenr. 

Con.  Arith' 
netic.  of  Sine. 

1 

'Com.  Arich 
of  Sine  Com. 

iO 

9.6786629 

9.9438983 

9.7347644 

10.26523  56 

30 

.3213371 

•3211045 

•3208721 

•3206398 

•32O4O76 

•3  2,0 17^0 

.0561015 

.0561701 

.0562388 

•0563075 
.0563762 
.056445 1 

5  r 

32 

'5  3 
3-4 

35 

p. 6788955 
9-6791279 
9.6793602 
9.6795923 
9.6798243 

9.9438299 

9.9437612 

9.9436925 

9.9436238 

9-943 ‘>549 

9.7350656 

9.7353667 

9.7356677 

9-7359685 

[9.7362693 

10.2649344 

10.2646333 

10.2643  323 
10.26403 15 
10.2637307 

29 

28 

^7 

26 

25 

36 

47 

38 

:39 

9.6800560 

9.6802877 

9.6805191 

9-6807504 

9-6809816 

9.9434861, 

9.9434172 

9.9433482 

9.9432792 

9.9432102 

9-7365699 

9-7368705 

9.7371709 

9.7374712 

9-7377714 

10.2634301 
10  263 1295 
10.2628291 
10.2625288 
10.2622286 

24 

23 

22 

21 

20 

•  3 1 99440 
•3197123 
.3 1 94809 
.3 192496 
.3190184 

•0565139 

•0565828 
■P5665 18 
.0567208 
•0567898 

41 

42 

44 

9.68 12126 
9-68 14434 
9.6816741 
9.6819046 

9.682 1 349 

9.9431411 

9.9430720 

9.9430028 

9.9429335 

9.9428643 

9.7380715 

9-7383714 

9.7386713 

9-7389710 

9.7392707 

10.2619285 

10.2616286 

10.2613287 

10.2610290 

10.2607293 

19 

1.8 

17 

16 

15 

14 

13 

12 

I  1 

10 

9 

8 

7 

6 

5 

3187874 
•3185566 
.3183259 
•3 180954 
•3 17865 1 

.0568589 
.0569280  i: 
•0569972 . 
JO57O665 
.0571357 

46 

:  4^ 
|49 

9.6823651 

9.6825952 

9.6828250 

9.6830548 

9.6832843 

9.9427949 

9.9427255 

9.9426561 

9.9425866 

9-942117 1 

9-7395702 
9.7398696 
9.7401689 
9.740468 1 
9.7407672 

10.2604298 
10.2601 304 
10.25983 1 1 
10.2595319 
10.2592328 

.3176349 

.  3 1 74048 
•3 I7I750 
•3 169452 

•  3167157 

.9572051  - 

•0572745'  '■ 

•0573439 
•0574134 ; 

•0574829  , 

i  51 

r  ’ 

\P 

i  k4 

t  ‘ 
y5 

9.6835137 

9.6837430 

9.6839720 

9.6842010 

9.6844297 

9.9424476 

9.9423779 

9.942-3083 

9.9422386 

9.9421688 

9.7410662 

9.7413650 

9.7416638 

9.7419624 

9.7422609 

10.2589338 

10.2586350 

10.2583362 

10.2580376 

10.2577391 

•3 164863 
.3162570 
.^166280 

.3157990 

.3155703 

.0575524  ‘ 
.0576221  ; 
.0576917 
.0577614' 
.05783 12 

56 

^7 

58 

59 
So 

9.6846583 
9.6848868 
9.6851 151 
9.6853432 
*9.6855712 

9.9420990 
9.942029 1 
9.9419592 
9.9418893 
9.9418  iq3 

9.7425594 

9.7428577 

9‘743i559 

9-7434540 

9-743  7_520 

10.2574406 
10.2571423 
10.2568441 
10.2565460 
1 0.2562480 

A 

3 

2 

I 

0 

.315-3417 

.3151132 

,3 148849 
.3 146568 
.3  14428J 

.6579019!  i 
.0579709 
.6580408 
.0581107  i 
.058 1807 

'  §141  E 

romplement. 

Sine. 

rA  NGENT 
Complement 

Tang. 

„,i 

61 

1 

•» 

\ 


J)ine. 

cr 

SINE 

Complement. 

Tangi 

tangent 

Complement. 

Com,  Arirh- 
metic.of  Sine. 

Com.  Ariti. 

of  Sine  Com. 

9-6a<J57  129.9418  19'3; 

9*7437520 

10.256248c 

6c 

.3 144288 

<0581  807 

9.685799 1|9. 9417492 

9.6860267  9.941679  I 

9.6862542'9.94i6o9^o 

9.6864816I9.0415  j88 

^•686jo88|9.94i4685 

9.7440499 

9*7+43476 

9.744645  3 
9*7449428 
9.7452403 

10.25595c  1 
10.2556524 
10.2553547 
10. 2550572 
10.2547597 

59 

)8 

57 

56 

11 

.3 1 42009 

•3139733 

,•3137458 

.3135184 

’.3  n29 12 

•0582508 
*0583  20p 
*0583910 
.0584612 

•058  5  3  15 

.0586018 
.0586721 
.0587425  • 
•0588129 
.0588834 

9.6869359 

9*687 1628 
9*6873895 
9.6876161 
9.6S78425 

9.941  3982 
9.9413279 
9.9412575 
9.941 187 1 
9.941 1166 

9*7455376 

9.7458349 

9.7461320 

9.7464290 

9.7467259 

i  0.2  544624 
10.254165  I 
10.2538680 
10.25357  10 
10.2532741 

54 

53 

5^ 

5* 

50 

'.3130641 
*3  128372 
•  3126105 
*3 123839 

.3121575 

9.68S0688 

9.6882949 

9.6885209 

9.6887467 

9.6889723 

9.9410461, 

9.9409755 

9*9409048 

9.9408342 

9.9407634 

9*7470227 

^*7473194 

^7476I6o 
y  .7479 1 25 
9.7482089 

iO.252977,3 

10.2526806 
10.2523840 
10.2520875 
10.25  179  1 1 

49 

48 

47 

46 

45 

.3 1 19312 
.3  1 1705 1 
.3 1 1479 1 
•3112533 
.3110277 

.0589539 
.0590245 
.0590952 
•059 1658 

*0592366 

9.689 1978 
9.6894232 
9.6896484 
9.6898734 
9.6900983 

9.9406927 
9.94062  i9 
9*9405 
9.9404801 
9.940409 1 

9.7485052 

9.7488013 

9.7490974 

9*7493934 

9*7496892 

10,25  14948 
10.251  1987 
IO.25O9O26 
10.2506066 
10.2503 108 

44 

43 

42 

41 

40 

.3108022 
*3105768 
.3 103516 

*3  101266 
.3O99017 

.0593073 

.0593781 

•®59449c 

.0595199 

•^595909 

9.690323 1 
9.6905476 
9.6907721 
9.69O9964 
9.69 1 2205 

9.940338] 
9*9402670 
9*9401959 
9^.940 1 248 
9.9400535 

9*7499850 

9.7502806 

9*7505762 

9.7508716 

9*7511669 

TO.  2 500 150 
10.2497 I94 

10.2494238 
10.2491284 
10.24883  3  1 

39 

38 

37 

3.6 

35 

.3096769 

.3094524 

.•3092279 

.3.090636 

.3087795 

*0596619 

•0597330 

•0598041 

.0598752 

.0599465 

9.6914445 
9.69 16683 
9.69 189 19 
9.*69  21155 

?  9.6923  388 

9,9399823 
9.9  399 1 10 
9.9398396 
9.9397682 
9.9396968' 

9.7514622 

9*7517573 

9.7520523 

9.7523472, 

9.7'.52642d 

10.2485378 

10.2482427 

10.2479477 

,10.2476528 

10,2473580 

34 
3  3 

32 

31 

30 

•3085555 

.3083317 

.3081081 

*3078845 

•3076612 

.060017.'; . 
•060089C  ’ 
•0601604  ’ 
*06023  iS'  1 
.06030321 

SINE 

.  Comple(B*nt. 

"  q;  rr  ITANGENT, 
Oluc.  1,  Complement.  > 

‘ !  Tang. 

60 

9 

r  l 

) 

n 

I 


29 

Sine. 

SINE 

Complement. 

Tang. 

TANGENT 

Complemen!:. 

Com.  Arith- 
netic.  of  Sine. 

Com,  Ariti;," 

of  Sine  Com. 

30 

9.6923388 

9.9396968 

9.752642c 

10.2473  580 

3C 

•3076612 

.0603032 

31 

32 

33 

34 

33 

9.6925620 
9.692785 1 
9.6930080 
9.6932308 
9.6934534 

9.9396253 

9-9395537 

9.9394821 

9.9394105 

9.9393388 

9.7529368 

9.7532314 

9.7535259 

9.7538203 

9.7541146 

10.2470632 
IO.24676S6I 
10.2464741 
10.246  I  797 

1 0.24  5^8  54 

29 

28 

1^7 

26 

^5 

24 

^3 

22 

21 

20 

.3074380 

.3072149 

•3069920 

•3067692 

•3065466 

0603747 

.0604463 
•0605179 
0605895. 
.06066 1 2 

36 

37 

38 

39 

+0 

9.6936758 

9.6938981 

9.6941203 

9.6943423 

9.6945642 

9.9392671 

9-9391953 

9.9391234 

9.9390515 

9.9389796 

9.7544088 

9.7547029 

9.7549969 

9.7552908 

9-7555^46 

10.24559 12 
10  2452971 
10.245003 1 
10.2447092 
10.2444154 

•3063242 

•3061019 

.3058797 

.3056577 

,3054358 

.0607329 
.0608047 
0608766 
.0609485 
.06  1O204 

+  1 

42 

43 

44 
4T 

9.6947859 
9.6950074 
9.6952288 
9.6954501 
9.69567 12 

9.9  389076 
9.9388356 
9.9387635 

9.9386914 

9.9386192 

9.7558783 

9.7561718 

9.7564653 

9.7567587 

9.7570520 

10.2441 217 
10.2438282 
10.2435347 
10,2432413 
10.2429480 

19 

18 

17 

16 

15 

3052141 

.3049926 

.3047712 

.3045499 

.3043288 

.06 1 09  24 
.061 1644 
.0612365 
.06 1 5086 
.0613808 

46 

47 

48 

49 
5^ 

9.6958922 
9''.696 1130 
9.6963336 
9.6965541 
9.6967745 

9.9385470 

9.9384747 

9.9384024 

9.9383300 

9.9382576 

9.7573452 

9.7576383 

9-75793  13 
9.7582242 

9.7585  I7O 

10.2426548 
10.24236 17 
10.2420687 
10.2417758 
10.2414830 

H 

13 

12 

I ) 

lO 

.3041078 

.3038870 

.3036664 

.3634456 

.3032255 

.06  1 45  30 
•0615253 
.c6 1 5976 
.061670c 
.0617424 

52 

53 

54 

55 

9.6969947 

9.6972148 

9.6974347 

9.6976545 

9.6978741 

9.938185 1 
9.9381 126 
9.9380400 
9.9379674 
9.9378947 

9.7588096 
9.759 1022 

9.7593947 

9.7596871 
9\  7  599  794 

10.241 1904 
10.2408978 
10.2406053 
10.2403 129 
10.2400206 

9 

8 

7 

6 

.3030053 

.3027852 

.3025653 

.3023455 

.3021259 

.06 1 8 149 
.0618874 
06 19600 
.0620326 

56 

57 

58 

59 

60 

9.698o93'6 
9.6983429 
9.6985321 
9.698751 1 
9.6989700 

9.9378220 

9-9377492 

9.9376764 

9.9376035 

9.9375306 

9.76027  16 
9.7605637 
9.7608557 
9.761 1476 

9.7614394 

10.2397284 
10.2394363 
10.239 1443 
10.2388524 
10.2385606 

4'. 

t 

2 

I 

0 

3019064 

.3016871 

.3014679 

.301.2489 

.3010300 

o62i78p 

.0622508 

.0623236 

,0623965 

,o6'2469- 

60 

j 

Jr' 

SINE 

romplement. 

Sine. 

TA  NGEKT 

Cgitiplernfnt. 

Tang. 

( 


30 


Sine. 


j 

« 

2 

3 

5 


9.699  1887 
9.6994073 
9.6996258 
9.6998441 
9.7000622 


7 

8 

9 

10 


9,6989700 


9.7002802 
9.7004981 
9.7007158 
9.7009339 
9.701 1508 


1 1 

12 

13 

H 

15 


9.70 13  68 1 
9.7015852 
9.7018022 


9.7020 190  99  36  5047 
9.70223579.9364311 


16 

17 

18 

19 

20 


9,7024523 
9.7026687 
9.7028849 
9.703 1010 
9.7033170 


25 


U  9.7035329 
22  9  7037486 
23)9-7039641 
'249.7041795 


9.7043947 


26  9.7046099 

27  9.7048248 
28P.7050397 
299-7052543 
3o9’705468q 


SINE 

Co’nplement. 


9.9375306 


9  9374577 

9.9373847 


9.9372385 

9.937^653 


Tang. 


9.76 14394 


9.7617311 

9.7620227 


9.9373 1169  7623 142 


9.7626056 

9.762S969 


9.9370921 

9.9370189 


9.763 1 88 1 
9.7634792 


9.9  369456  9-76377<^  2 

9.93687229.7640612 


9.9367988 


9.7643520 


9.9367254 

9.9366519 

9.9365783 


9.7646427 

9.7649334 

9.7652239 

9-7655143 

9.7658047 


9  9363574 
9.9362836 
9.9362098 
9^936 1 360 
9.9360621 


9.9359881 

9.93.59141 

9.9358401 
9.9357660 
9.93  569  18 


9.9356177 

9.9355434 

9.9354691 

9.9353948 


SINE 

Complement, 


Sine. 


9.7660949 
9.7663851 
9.7666751 
9.766965 1 
9.7672550 


9.7675448 

9.7678344 

9.7681240 

9.7684135 

9.7687029 


9.7689922 

9.7692814 

9-7695705 

9.7698596 


9.9  3  5  3  204  9.7701485 


T A  NGENT 
Cemplemcnt 


T A  NGENT 

Co.mple  nent. 

Join.  Arith 
met.  of  Sine. 

Com.  Arith* 
of  Sine  Com. 

10.2385606 

60 

.3010300 

.0624694 

10.2382689 
10.2379773 
10.2376858 
10.2373944 
10.237 103  f 

59 

58 

57 

56 

55 

.3008 1 13 
.3005927 
3003742 
3001 56c 

.2999'378 

•0625423 
0626153 
0626884 
06276 1 5 
•0628347 

10,23681 19 
10.2365208 
10,2362298 
10,2359388 
10.2356480 

5h 

53 

51 

50 

.2997 198 
.2995019 
.299284^ 
.2990666 
.2  98849  2 

.0629079 
.0629811 
.0630544 
.063 1278 
■0632012 

10.2353573 

10.2350666 

10.2347761 

10.2344857 

10.2341955 

49 

48 

47 

46 

45 

1 

29863 19 
2984148 
•2981978 
.297981c 
•2977643 

.063  2746 
.0633481 
,0634217 
.0634953 
•0635689 

10.2339051 

10.2336149 

10.2333249 

10.2.330349 

10.2327450 

44 

43 

42 

41 

40 

•2975477 

•2973313 

.2971151 

.2968989 

.2966830 

.0636426 

.0637164 

.0637902 

•0638640 

.0639379 

10.2324553 

10.2321656 

10*23 18760 

10.23 15865 

10.23  ^^97 1 

39 

38 

37 

36 

35 

.296467  1 
.29625  14 
.29603  59 
■2958205 
-29$6o^2 

.06401 19 
.0640859 
.0641599 
0642340 
0643082 

10*2310078 
10.2307 186 

io«2304295 

10.2301404 

10.2298515 

34 

33 

32 
3 1 

30 

.295390* 

.2951752 

.2949603 

•2947457 

■2945311 

.0643823 
•  06445 66 
. 0645  3  09 
.0646052 
.0646796 

Tang. 

59 

io 

^0 

Sine. 

■'sine 

Complement. 

Tang. 

tangent 

Complement. 

Co.n.Arithme- 

tic.  of  Sine. 

Com.  Arith. 
of  Sine  Com. 

9.7054689 

9.9353204 

9.7701485’ 

10.22985  15 

30 

.2945311 

.0646796 

51 

52 

3? 

34 

35 

9-7056833 

9.7058975 
9.706 1 1 16 
9.7063256 

9.7065394 

9.9352459 

9.9351715 

9.9350969 

9.9350223 

9-9349477 

9.7704373' 
9.770726  ij 

9.7710147 

9*77 1 303  3, 
9.7715917 

10.2295627 

10.2292739 

10.2289853 

IC.2286967 

10.2284082 

^9 

28 

^7 

26 

25 

.2943167 

.2941025 

.2938884 

.2936744 

.2934606 

.0647541 
.0648285 
.064903 1 

.0649777 

.0650523 

36 

37 

38 

39 

40 

9.7067531 

9.7069667 

9-7071801 

9.7073933 

9.7076064 

9.9348730 

9.9347983 

9.9347235 

9.9346486 

9-9345738 

9.77 18801 
9.7721684 
9.7724566 
9.7727447 
9.7730327 

10.2281  199 
10.22783  16 
10.2275434 
10.2272553 
10.2269673 

24 

22 

21 

20 

.2932469 

-2930333 

.2928199 

.2926067 

.2923936 

.0651270 

-0652017 

.0652765;; 

.0653514 

[.0254262; 

41 

42 

43 

44 

45 

9.7078194 

9.7080323 

9.7082450 

9.7084575 

9.7086699 

9.9344988 

9.9344238 

9.9343488 

9-9342737 

9.9341986 

9.773  3’206 
9,7736084 
9.7738961 
9.7741838 

9.7744713 

10.2266794 
10.22639  16 
10.2261039 
10,2258162 
10.2255287 

19 

18 

17 

16 

15 

.2921806 
.29 19677 
.2917550 
.2915425 
.291 3301 

^0655012^ 
.0655762 
.06565 12 
.0657263 
.0658014 

46 

47 

48 

49 

50 

9.7088822 

9.7090943 

9.7093063 

9.7095182 

9.7097299 

9.9341234 

9.9340482 

9.9339729 

9.9338976 

9.9338222 

9.7747588 

9.7750462 

9.7753334 

9.7756206 

9.7759077 

10.2252412 

10.2249538 

10.2246666 

10.2243794 

10.2240923 

14 

13 

12 

I  I 

10 

.2911178 
.2909057 
.29069^7 
.29048  18 
.2902701 

.0658766 
.0659518 
.066027  1 
.0661024 
.0661778 

52 

53 

54 

55 

9.7099415 

9.7101529 

9.7103642 

9.7105753 

9.7107863 

9.9337467 

9.9336713 

9-93  35957 
9.9335201 

9.9334445 

9.776 1 947' 
9.7764816 
9.7767685 

5.7770552 

9.7773418 

10.2238053 
10.2235184 
10.22323  15 
10.2229448 
10.2226582 

i 

7 

6 

S 

.2900585 
.289847 1 
.2896358 
.2894247 
.2892137 

.0662533 

•0663287 

.0664043 

.0664799 

.0665555 

56 

57 

58 

59 

60 

9.7109972 
9.7112080 
9.71 14186 
9.71 16290 

9.7118393 

9.9333688 

9.933293  I 

9.9332173 

9-9331415 

9.9330656 

9.7776284 

9.7779149 

9.7782012 

9.7784875 

9.7787737 

10.2223716 
10.2220851 
10.2217988 
10.2215125 
10.22  12263 

4 

3 

2 

1 

0 

•2890028 
.2887920 
.2885814 
.2883710 
.288 1607 

.0666312 

.0667069 

0667827 

.0668,585 

,066934;:{ 

SINE 

romplement. 

Sine. 

TANGENT 

Complement. 

Tang. 

sb 

Tt  X 


1 

1 

i 

4 

6 

7 


SINE 
Complement. 


9.71  18393  9.9330609.7787737 


97120495 
9.7122596  9’93  29  137 


9.93298979.7790599 


9.7124695 
9.7  126792 
9.7  128889 

9.7130983 
9.7133077 

8  9.7135x69 

9  9.713726^ 

109.7x39349 


9*7793+59 


9.93283769.7796318 
9.93276169.7799177 
9-9  3  263  54  9.7802034 


1 1  9.7141437 

U  9.7 1+3 524 

13  9.7145609 

14  9.7  X47'^93 


9-93  26092  9'. 780489  1 
9.93253309.7807747 
9.9324567  9.7810602 
9.93238049.7813456 
1.93230409.7816309 

9.93222769.7819162 
9.93215  1 1 9.7822013 
9  93207469.7824864 
9.93 199809.7827713 
1 5 19.7 149776  9.9319213)9.7830562 

16  9.7X5i85'79.93  18447 

17  9.7153937  9*93  1.7679 

18  9.7156015  9.93  16911 


f  A  N  O  E  N  r 
Complement. 

10.2212262 


10.2209401 
10.2206541 
10.220083 
10.2200823 
10.2 197966 

10,2195109 
10.2192253 
10.2189398 
10.2186544 
10.2  83691 


10.2180838 
10.2177987 


imetic.  of  Sine. 

60.2881607 

591.2879505 
)  ^..2877404 
57.2875305 
56 .2873208 

55'.287I  III 


of  Sine  Com. 


.0669344 

.0670103 
.0670863 
.0671624 
.0672384 
.0673 146 


54.2869017 
53I.2866923 
521.286483 1 
5 1  *.2  8  6  274c 

5oj.286o65 1 


49!. 2, 858563 
^  481.2856476 
10.2175136471.2854391 


10.2172287 
10.2 169438 


1919.7158092  9.93 16143 

, 2019.716016819  93 1537+ 

9.93  14605 
9.9313835 


21  9-7162243 
22[9*71<543i6 
23  9.71663879.93  13065 
'j‘24  9-7 1 68458  9.93  1 2294 

12519.7  1705269.931  IS22 


9.7833410 
9.7836258 
9  7839104 
9-7841949 
9.7844794 

9.7847638 

9.7850481 

9.7853323 

9.745604 

9-7859004 


46 
+  5 


2852307 

.2850229 


10.2  i6659c{++ 
10.2163742143 


%  I* 


126l9.7i72'5949*9  3i07SO 

1.27^-717466019.9309978 
|28|9-7  1767259.9309205 
129  9*71787899.9308432 
30I9.718085 1 9.9307658  9.7873 193110.2^1^6807 


SINE 

Complement. 


Sine. 


9.7861844 

9.7864682 

9.7867520 


10.2160896 
10.215805 1 
10.2155206 

10.2152362 
10.2149519 
10.2146677 
10.2143836 
10.2 140996 


42 

41 

40 


.2848143 

.2846063 

.2843985 

.2841908 

.2839832 


io.2_i38i56 
10.21353  18 
I0..2  1  3248  c 


39 

38 

37 

36 

3  5 


0673908 

0674670 

0675433 

0676196 

0676960 


0677724 

0678489 

0679254 

068002c 

0680787 


0681553 
.068232 1 

.0683089 

.0683857 

.0684626 


9 


78703'57j  10.2 1 29643 


T  ANGEN  r 
Complement. 


Tang; 


34 

33 

32 

31 

30 


58 


.2837757 
.283568 

.2833613 

.2831542 

.282947^ 

.2827406 
.282534c 
2823275 
.282 1211 
.2819149 


.0685395 
.0686165 
.06869  3  5 
,0687706 
.0688478 


068925c 

0690022 

0690795 

.069 1 568 
,0692342 


3  1 

£ 

31 

32 

33 
:33 
15 

36 

37 

3^ 


J>ine. 


,..718085 1 


9-71829 1 1 
9.7184971 
9.7 1 8703c 
9,7 1 8^086 
9.7  191  142 


SI  N  E 
Complement. 

9.9307658 


r  A  N  G  E  N  T 
Complement. 


Tang. 

9.7873  19  3;  10.2  126807 


9 


H"' 


9.7193 196 
9.7195249 


9.9  306883I9.787602BI  10.2  123972 

9.9  3  06 1 09*9.7  8^  8  8  63  j  1 0. 2 1 2 1 1 3  7 
9.930533  3,9.788 1696  10.2 1 18309 
^.9 3045 57’9.7S84529  ic.21 15471 

.930378'i|9.788736  1,10.2 112639 

10.2109808 


9.9303004 


9.7 1973009*9  30144S 

9.71993509*9300670 
9.720 1399  9*9299^9  1 


9.7890 192 


9.93022269*7393023 

9.7895852 
9.789868  1 


10.2106977 
10.2104h8 


41 

43 

144 

pi 

46 

47 

48, 

149 

50 

|5i 

52 

53 

154 

155 


9.7  203447 
9.7205493 

9.7207538 
9.720958 1 
9.721 1623 


J9.7901508 


9.9  2991 12 
9.92983  32' 
9*9297551 
9.9296770 


9.929  5989  9.79156M 


9.7904335 
9.7907 16 1 
9.7909987 
9.7912811 


9.72136649*92952079*7918458 
9.72 1 57049*9294424^9*792 1280 
9.7217742  9*929  3641  j9*79  2410 1 
9.7219779  9.92928579*7926921 

.0.722  i8i49»9292023'9-792974I 


9.72238489*92i9i289'9*793256o 

9.7225881  9.92905049.7935378 
9.7227913  9.9289718,9*7938195 

9,72299439*92889325.7941011 

9,72319729*92881^9:7943^71000^^ 


56 

57 

I'58 

59 


9.7238051 

9.7240075 


609.7242097 


SINE 

Complement. 


9.72340009.92873589.7946641 

9.72360269.92865719.7949455 

g.9285783 


c 

;o.ii.Ari thine-  C 
tic.  of  S' ne. 

,om.  Aritb. 

af  Sine  Com 

j  c  • 

28 19 149 . 

0692341 

19 

2817088 

0693 1 17 

18 . 

28 1 5029 . 

069389 1 

^7  ■ 

28 1297c . 

0694667 

2.6 

.28 10914 . 

0695443 

25 

.28088581 

0696219 

24 

.2806804 

.0696996 

^'3 

.280475 1 

.0697774 

22 

.2802700 

.0698552 

21 

.280065c 

.0699  3-3C 

20 

.2798601 

,0700109 

19 

•2796553 

.0700888 : 

18 

.2794507 

.070 166  b 

17 

.2792462 

0702449 

16 

.2790419 

.070323c 

15 

.2788377 

.070401 1 

H 

.2786336 

.0704793' 

13 

.2784296 

.0705576 

12 

.2782258 

.0706  3  59 

1 1 

.2780221 

.0707 143 

10 

.2778186 

.0707927 

9 

.2776152 

00 

0 

0 

• 

8 

,'■.2774119 

.0709496 

.2772087 

'  .07.10283 

i 

;  .2770057 

.0711068 

.276802^ 

5..0711855 

J.2766O3C 

407 1 2643 

1 

3.276397^ 

3I07 13429 

j  ^  y  —  I  y  y  ■ 

9.9284205 


Sine. 


2 

I 


j 9.7952268.10.2047732 

9.92849949*7955p8mo.2044919 

n.'TQ  ^0892;  10.2042  108 

T-A  sfoE  N  T 

Complement 


.2761949 

2759925 

2757903 


07 142 1 7 
.0715006 
071 


X 


.32 

Sine. 

S  I  N  E 

Complement. 

.  Tang. 

r  A  N  G  E  N  1 
Complement. 

Com.  Arith' 

1  met.  of  Sine. 

Com.  Arifh. 
of  Sine  Com. 

/-s. 

9.7242097 

9.9284205 

9-7957892 

102042105 

6o‘.  27  57903 

.0715796 

1 

2 

3 

4 

5 

9.72441 18 
9.7246138 
9.7248156 

9.7250174 

9.7252189 

9.9283415 

9.9282625 
9.928 1834 
9.928 1043 
9.928025 1 

9.7960703 

9.7963513 

9.7966322 

9.796913c 

9.797193S 

10, 2039297 
10.2036487 
10  203  3678 
(o;203o87C 
10.2028062 

59'*275s882 

58A753862 
ij  57!*  ^7  5 1 844 
,!  5  6. 2749  82  6 

l5'5U7478i  1 

..0716585 

0717375 

-.0718166 
•07 1 8957] 

.0719749 

6 

7 

8 

9 

10 

9.7254204 

9.7^56217 

9.7258229 

9.726024c 

9.7262249 

9.9279459 

,9.9278666 

9.9277873 

9.9277079 

9.9276285 

9*7974745 

9*797755^ 

9.7980356 

9.7983  160 

9.7985964 

10.2025255 
1 0*  2. 0  2 
10.2019644 
10.2016840 
10.2014036 

^541-^745796 

53*2.743783 

52.2741771 

51.2739760 

501.2737.751 

.0720541 

.0721334 

.0722127I 

.0722921! 

.0723715 

I'l 

12 

«  I? 

14 

.  ^5 

16 

17 

18 

*9 

20 

21 

22 

23 

24 

^5 

26 

2-7 

28 

29 

..3G 

9.7264257 

9*7266264 

9.7268269 

9.7270273 

9.7272276 

9.9275490 
9.9274695 
9.9273899 
9.9273 103 
9.9272306 

9.7988767 

9.7991569 

9*7994370 

,9*7997170 

9*7999970 

10.201 1233 
10.200843 1 
IO.20O56  30 
IO..2OO283O 

10.2000030 

49 

48 

47 

46 

•2735743 

•3733736 

•2731731 

•2729727 

.2727724 

.0724510! 

.0725305 

.0726101 

.0726897 

.0727694 

9.7274278 

9.7276278 

9.7278277 

9.7280275 

9.7282271 

9.9271509 
9.92707 1 1 
9.92699 13 
9.9269 1 14 
9.92683 14 

9.8002769 
9.8005567 
9.8008365 
9.801 1 161 
9.801 3957 

10.199723 1 
10.1994433 
10. 199 163  5 
10.1988839 
10.1986043 

44I 

43 

42 

41 

40 

•2725722. 

•2723722 

.2721723 

.2719725 

1.2717729 

.07284911 

•0729289! 

.0730087 

.0730886! 

.073 1686! 

9.7284267 

9.728626c 

9.7288253 

9.7290244 

9.7292234 

9.9267514 
9.9266714 
‘9.9265913 
9.9265 1 12 
9.92643 10 

9.8016752 
9.8019546 
9.802234c 
9.8025  1 3  3 
9.8027925 

10.1983248 
10. 1 9804 54 
10. 1 977660 
10,1974867 
10. 1972075 

39 

38 

37 

36 

35 

.2715733 

.2713740 

.2711747 

.2709756 

.2707766 

.0732486 

•0733286 

•0734087I 

,0734888 

.0735690 

9.7294223 
9.729621 1 

9.7^98197 

9*7300182 

]9*7302i65 

9.9263507 
9.9262704 
9.926 190 1 
9.926 1096 
9.9260292 

9.8030716 
9.803  3  50c 
9.8036296 
9.8039085 
9.8041873 

10. 1969284 
10. 1966494 
10.1963704 
10.19609 15 
10.1958127 

342705777 
3  31.2703790 
3212701803  . 
3  I  •26998 18. 
30J.  269783  5  , 

•0736493 

0737296 

'O738099 

■0738904 

.0739708 

sine 

Cowple.Tient, 

Sine. 

TANGENT 

Complement. 

Tang.  1 

S7i 

1 

32 

3C 

31 

32 

33 

34 

— 

r 

[37 

38 

39 

m 

Sine. 

;  SINE 

1  Complement. 

Tang. 

tangent 

CompleitK^:. 

Com,  Arith¬ 
metic.  of  Sine. 

-Com.  Ariiluj 
of  Sine  Com.  j 

9.7302165 

9.9260292 

9.804187  3 

10.1958127 

30 

•2697835 

.0739708I' 

9.7304148 
9.7305129 
^7308109 
9.73 10087 
9.73 12064 

9.9259487 
p. 925868  J 
9.9257875 
9.9257069 
9.925626  1 

9.8044-66 1 
9.8047447 
9.805023  3 
9.805  5019 
9.8055803 

10.1955339 

10.  i95'2553 
10. 1949767 
10*  194698 1 

1 0. 1944 1 97 

29 

28 

27 

26 

^5 

Z4 

23 

22 

21 

20 

•  2695852 
.2693871 
•269189 1 
•26899  ^  3 

•2687936 

•07405 1 2! 
•0741319 
.0742125 ' 
0742931 

•<^743739 

9.73 14040 
9.73 16015 

9.7317989 

9*73  1996] 
9.7321932 

9-9255454 

9.9254646 

9.9253837 

9.9253028 

9.92522‘i8 

5.8058587 
15.806 137c 
b. 8064152 
9.8066933 
9.80697 14 

10. 1 94 141 3 
10  1938630 
10. 1935848 
10.1933067 
10. 1930286 

.2685960 
•2683985 
.268201 1 
.2680039 
.2678068 

•0744546 

•0745354 

•0746 163 
.0746972 

.0747782 

LT 

42 

43 

44 

9.7323902 

9-7325870 

9.7327837 

9.7329803 

9-733  1768 

9.925 1408 
9.9250597 
9.9249786 
9.9248974 
9.9248161 

9.8072494 

9.8075273 

9.8078052 

9.8080829 

9.8083606 

10,1927506 

10. 19  24727 
lOi  192  1948 
10. 19 19  17 1 
10. 19  16394 

‘9, 

r'8 

17 

16 

IS 

14 

13 

12 

1 1 

10 

9 

8 

7 

6 

5 

2676098 

.2674130 

■2672163 

.2670197 

.2668232 

.0748592 

.0749403 

.0750214 

•0751026 

.0751839 

47 

I4S 

49 

50 

9.7333731 

9.7335693 

9.7337654 

9.7339614 

9.7341572 

9.9247349 

9.9246535 

9.9245721 

9.9244907 

9.9244092 

9.8086383 
9.8089 1 58 
9.809 193  3 
9.8094707 
9.8097480 

10.1913617 
10.1910842 
10.1908067 
10.1905292 
10. 1 902  5  20 

.2666269 

.2664307 

.2662346 

.2660386 

.2658428 

.075265  ij. 

•0753465  - 

•0754279 

■0755093 ' 

.0755908 

51 

JS2 

|53 

54 

155 

9.734-35^9. 

9.7345485 

9.7347440 

9.7349393 

9.7351345 

9.9243277 

9.9242461 

9.9241644 

9.9240827 

9.9240010 

9.8 100253 
9.8 103025 
9.8105796 
9^8108566 
9.81 11336 

10. 1899747 

10,1896975 
10.1894204 
10. 189 1434 
10.1888664 

.2656471 

,2654515 

.2652560 

,2650607 

.2648655 

.0756723 

•0757539 
•075835^ . 

.0759173 

.0759990 ; 

R 

57 

58 

59' 
60  < 

9*7353296 

9.7355246 

9.7357195 

9.7359141 

9.7361088 

p.9239191 

?.9238373 

^.9237554 

5.9236734 

5.9235914 

9.81 14105 
9,81 16873 
9.8 1 19641 
9.8122408 
9.8125174 

10.1885895 
10.1883 127 
10.1880359 
10. 1877592 
10.1874826 

4 

3 

2 

I 

0 

57 

.2646704 

.2644754 

.2642805 

.2640858 

.2638912 

.0760809 
.0761627 
.076  2446 
.0763266 
.0764'o8o| 

SINE. 

Complement. 

Sine. 

fA  NGENT 
Complement. 

Tang. 

it 


•J 


f 


,'4?  ■ 


IHI 

Sine. 

S  1  N  E 
CompleTient.  < 

Tano;. 

TAN  gen  1 
Complement. 

Sine. 

COin.  Arith. 
of  Sine  Com. 

c 

^•7  ^6  1 08^ 

9.923  59  14  : 

?-8i25I74 

10.1874826 

6c 

.26589  12 

.0764086 

1 

2 

3‘ 
4 
■  5 

;-7363032 
^7364976 
?.73669  18 
9-7368859 
9.7370799 

9.9255093 
9.9234272 
9-92334501 
9.9232628 
9.923  1865  ■ 

5.8127959 
5.8 1 30704 
2-8 1 3  3468 
5.813623 ! 
5.8 1 38993 

10.1872061 
10.1869296 
io.‘i866532 
10. 1865769 
10.1861007 

.5y 

58 

>7 

t6 

/ 

ll 

.2636968 
.2635024 
.2633082 
.263 1 141 
.2629201 

•076490'- 
-0765728 
•0766550 
.0767372 
.0768 195 

;  6 

1 

/I 

:  '8 
i  9 

I'O 

9-7372.737 

9-7374675 

9-7376611 

9-7378'546 

9.7380479 

9.9230982 
9.92.30158 
9.9229354 
j. 9228509 
g. 9227684 

9.814.1755 
•9.8 144516 
5.8147277 
9.8 1 50036 
g.8152795 

10.1858243 
10.1855484 
lO.I  852723 
10.1849964 
lO.  1847205 

)4 

53 

52 

50 

.2627263 

.2625325 

.2623389 

.2621454 

.2619521 

.0769018 

.0769842 

.0770666 

.0771491 _ 
.07723 16 

I  1 

,  12 

n 

13 

‘4 

15 

9.7382412 

9.7384343 

9-7386273 

9.7388201 

9.7590129 

9.9226858 

9.9226032 

9.9225205 

9.9224377 

9.9223549 

9-8155554 
9.81583 11 
9.8161068 
9.8163824 
9.8,166580 

10. 1844446 
10.1841689 
10.1838932 
10.1836 176 
10.1833420 

49 

48 

47 

46 

45 

.26 17588 
.26 15657 
.2613727 
.26  I  1799 
.260987 I 

.0773 142' 
.0773969 

•0774795. 

.0775623 

.0776451 

16 

'  *7 
:  <8 
Jig; 

ho 

9.7392055 

9-7393,980 

9-73  95PP4 
9-7397827 
9-7399748 

9.922272  i 
9.922189  1 
9.9221061 
19.9220232 
(9.9219401 

9.8169335 

9.8  172089 
9.8  174842 
9.8177595 
9.8 180347 

10.1830665 
10.182791 1 
10.18251 58 
10.1822405 
10.1819653 

44 

43 

42 

4' 

40 

39 

38 

37 

36 

35 

34 

33 

32 

3i 

30 

56 

t 

.2607945 

.2606020 

e 

.2604096 

.i6o2\yi 

.2606252 

.0777279 
■0778 109 
0778038 
.0779768 
.0780599 

hi 

ill 

[24 

9.7401668 

9.7403587 

9.7495505 

9-7467421 

9.7409337 

9.9218570 
9.9217738 
9.92I69O6 
9.9216073 
9.q2i  5240 

9.8183098 
9.8185849 
9.8188599 
9.8191348 
9.8 194096 

10.1816902 
10.181415 1 
10.181 1401 
10.1808652 

10.1805904 

-2598332 

.2596413 

.2594495 

.2592579 

•2590663 

.078  1430  . 
.0782261 
0783  094 
.0783927 
.078476c 

26 

^7 

Us 

29 

he 

9.7411251 
9.7413164 
9.7415075 
9'-74 16986 

9-7418895 

9.9214406 
9.9213572 
9.92 12737 
9.921 1902 
9.^2 1 T066 

9.8196844 
9.8199592 
9.82023  38 
9.8205084 
9.8207829 

10.1803  156 
IG.  1800408 
TO.  1797662 
10. 17949  16 
IO.I792I7I 

.2588749 
.2586836 
.2584925 
.2583014 
.258 1 105 

.0785594 

.0786428 

.0787263 

.0788098 

.0788934 

1  1  N  E 

j  Conr^oV-nent. 

Sine. 

TANGENT 

..Complement. 

.Tang. 

s 

!  h 

•  f 

H 


— •  % 


:4 


< 


|33 

Sine. 

SINE 

Complement. 

Tang. 

T  AN.GENT 
Complemenr. 

Com.  Aritii- 
netic.  of  Sine. 

Com.  Arith. 

of  Sine  Com. 

30 

9.7418895 

9.921  1066 

9.8207829 

10.1792171 

30 

.2581 105 

.0788934 

31 

32 

33 

34 

35 

9.7420803 

9.7422710 

9.7424616 

9.7426520 

9.7428423 

9.92  10229 

9.9209393 

9.920855s 

9.9207717 

9.9206878, 

9.82  10574 
9.8213317 
9.8216060 
9.8218803 
9.8221 545 

10.1789426 
10.1786683 
10.1783940 
10.1781  197 
10.1778455 

29 

28 

^7 

26 

^5 

.2579197 

.2577290 

.2575384 

.257348c 

.2571577 

■078977 1 

•0790607 
.0791445 
0792283 
•0793 122 

36 

■  37 

38 

39 

40 

9.7430325 

9.7432;126 

9.7434126 

9.7436024 

9.7437921 

9.9206039 

9.9205200 

9.9204360 

9.9203519 

9.9202678 

9.8224286 

9.8227026 

9.8229766 

9.8232505 

9.8235244 

10.1775714 

10-1772974 

10.1770234 

10.1767495 

10.1764756 

24 

23 

22 

2] 

20 

•2569675 

.2567774 

.2565874 

.2563976 

.2562079 

•  0793961 
.0794800 
0795640 
.0796481 
.0797322 

41 

42 

43 

44 

45 

9*7439817 

9-7441712 

9.7443606 

9.7445498 

9.7447390 

9.9201836 
9.9200994 
9.920015 1 
9.9199308 
9.9 198464 

9.8237981 
9.82407 19 
9.8243455 
9.8246191 
9.8248926 

10. 1762019 
10.1759281 
10. 1756545 
10.1753809 
10. 1751074 

19 

18 

‘7 

16 

15 

.2560183 

.2558288 

.2556394 

.2554502 

.2552610 

.0798164 
.0799006 
.079  9849 
.0800692 
.0801536 

46 

47 

48 

49 

50 

9.7449280 
9.745^  ^69 
9.7453056 

9.7454943 

9.7456828 

9.^91976 19 
9.9196775 
9.9195929 
9-9195083 
9.9 194237 

9.825 1^60 
9.8254394 
9.8257127 
9.8259860 
9.8262592 

10.1748340 
10.1745606 
10.1742873 
10. 1 740 140 
10. 1737408 

14 

13 

12 

I  1 

iO 

.2550723 
.254883 1 
.2546944 
.2545057 
.2543172 

.0802381 
^0803225 
.080407 1 
.0804917 
.0805763 

51 

52 

53 

54 

55 

9.7458712 

9.7460595 

9.7462477 

9.7464358 

9.7466237 

9.9 19339019.8265323 
9.91925429.8268053 
9.91916949.8270783 
9-919084519.8273513 
9.9 189996[9. 8276241 

10.1734677 
10,1731947 
10.1729217 
10- 1726487 
10.1723759 

9 

8 

7 

6 

5 

.2541288 

.2539405 

•2537523 

.2535642 

•2533763 

.080661c 

.0807458 

.0808306 

.0809155 
•  0810004 

56 

57 

58 

59 

60 

9.74681 15 
9.7469992 
9.7471868 
9-7473742 
9.7475617 

9.9 189146 
9.9 188296 
9.9187445 
9.9186594 
9.9185742 

9.8278969 

9.8281696 

9.8284423 

9.8287149 

9.8289874 

10.172103  1 
10.171830  ■ 
10.171557 
10. 171285 

10.1710126 

A 

Hi 

2 

I 

0 

r 

.2531885 

.2530008 

;2528i32 

.2526257 

.2524383 

.08  10854 
.08  I  170^ 
.0812555 
.0813406 
.08  14258 

SINE 

romplement. 

Sine. 

TA  NGENT 
Complemfnt. 

Tang.' 

i 

.. 

Uu 


/ 


54 

/-V 

\J 

1 

;  2 

1  3 

4 

5 


S>ine. 


9.747561 


S  I  iN  ii 

Complement. 

9.9 185742 


Tang. 

9.8289874 


9.7477489  9.9 184890 


9*7479560 
9.748 1230 
9.7483099 
9.7484967 


7 

8 

9 

10 

1 1 

12 

13 

14 

15 


9.7486833 

9.7488699 

9,7490562 

9.7492425 

9.7494287 


16 

‘7 

18 

'9 

120 


9.9  184037 
9.9183  183 
9.9182329 
9.9181475 


9.7496 148 
9.7498007 
9.7499866 
9.7501723 

9-7503579 


9.8292599 

9.8295323 

9.8298047 

9.8300769 

9.8303492 


r  A  N  G  E  N  T 

Complement. 

10.1710126 


9.9186620 
9.9179764 
9.9 178908 
9.9 17805 1 
9.9177194 


9*7505434 

9.7507287 

9.7509140 

9.7510991 

9.7512842 


121 

122 

23 

IH 

H 

[26 

27 

128 

29 

530 


9.7514691 
9.75 16538 
9.7518385 
9.752023  1 
9.7522075 


9.75239I9 

9.752576 1 

9-7527603 


9.8306213 
9.8308934 
9.83  1 1654 
9.8314374 

9.83 17093 

9.91763369.83  19811 
9-91754789-8322529 
9.9 1746 199.8325246 

9.9173760.9.8327963 

9.9 1729009.83  30679 

9.9 172040 
9.9171179 
9.9I70317 
9.9169455 
9.9 168593 


9.8333394 

9.8336109 

9.8338823 

9*8341536 

9.8344249 


9*9167730 
9.9 166866 
9  9 166002 
9.9165137 
9.9164272 


9.9 163406 
9.91,62539 
9.9 16 1673 


SINE 

Complement. 


9-7529442  9.9160805 
9.75^1280 


9.9159937 


Sine. 


9.8346961 

9.8349673 

9.8352384 

9.8355094 

9.8357804 


9.8360513 

9.8363221 

9.8365929 

9.8368636 


10.170740] 
10.1704677 
10.1701953 
10:169923 1 
10.1696508 


10.1693787 

10.1691066 

10.1688346 

10.1685626 

10.1682907 


Com.  Arnh- 

I  met.  of  Sine, 

6o!-2524383 

591.25225  1 1 
58,'.252o640 
57j.25 18770 
56.25 16901 
55I2515033 


54 

S3 

52 

5^ 

50 


10.1680189  49 
10.1677471  48 
10.167475447 
10.167203746 
10*1669321 45 


10.1666606 
id.  166389 1 
10.166 1 177 
10.1658464 
10.1655751 


.2513167 
.25 11302 
.2509438 
.2507575 
.2505713 


Com.  Ariih. 
of  Sine  CoTi. 


.0 


814258 


•  08  I  5  1  10 
0815963 

.08 168 17 
.08176*;/ 1 
■08185^5 


.0819380 

.0820236 

.0821092 

0821948 

.0822806 


.2503852 
.3501993 
.2500134 
.2498277 
.2496421 

44*2494566 
43.2492713 
42 .2490860 
41 .2489009 
40.2487158 


.0823664 
.0824522 
.0825381 
.0826240 
.0827 100 


10.1653039 

10.1650327 

10.1647616 

10.1644906 

10.1642196 


.082796c 

.0828821 

.0829683 
0830545 
.083 1407 


9.8371342 


TANGENT 

Complement. 


10.1639487 
10.1636779 
10.163407 1 

IQ  1631364 

10.1628657 


Tang. 


39.2485309 
38.2483462 
37I.2481615 
36.2479769 
3  5'.2477925 

341.247608 1 


.083227c 

.0833134 

.0833998 

.0834863 

.0835728 


33.2474239 

32.2472398 

31.2470558 

30,2468720 


ss 


.0836594 

.0837461 

.0838327 

.0839195 

.0840063 


I 


iine. 

sin.e^T 

Complement,  i 

Tang. 

TAN  Ur  E  A  1 
Complement. 

Com.  Ant-J- 
inetic.  of  Sine. 

L-Oiil#  Afitii' 
of  Sine  Com. 

- 

9.753  128o‘ 

?.9I599379.8371343 

10. 1628657 

3'=' 

.2468720 

.0840063 

32 

3? 
34 
3  S 

9.7533 118 

9-7534^54 

9.7536790 

9.7538624 

9.7sr40457 

9.91590699.8374049 
9.91582009.8376755 
9.9 1573  300.8  379460 
9.9 1 5646019.8  382 164 
9.91555899-8384867 

10. 162595 1 
10.1623245 
10.1620540 
10.1617836 

10.1615133 

29 

28 

27 

26 

25 

.2466882 
.2465046 
.24632 10 
.2461376 
*2459543 

.084093 1 
,0841800 
.0842670 
0843  540 
.0844412 

36 

■37 

38 

39 

40 

f  j  \  i  J  / 

9.7542288 

9.7544119 

9-7545949 

9-7547777 

9.7549604 

9.915471.8' 

9.9153846' 

9*9152974' 

9.9152101 

9.0151228; 

9.8387571 

9.8390273 

9.8392975 

9.8395676 

9.8398377 

10.1612429 
lO- 1609727 
10. 1607025 
10.1604324 
10.1601623 

^4 

23 

22 

21 

20 

.2457712 

.2455881 

.245405] 

.2452223 

.2450396 

.0845282 
.0846  I  54 
*0847026 
.0847899 
.0848772 

4‘ 

42 

43 

44 
+5 

9*7551431 

9.7553256 

9.7555080 

9.7556902 

9.7558724 

9.91503549.8401077 
9*91494799.8403776 
9.9 1486049.8406475 
9.9 1477  29'9. 8409 174 
9.9  146852'9-84I  1871 

10.1598923 

10.1596224 

10*1593525 

10.1590826 

10.1588129 

19 

18 

17 

16 

15 

.2448569 
.2446744 
.2444920 
.2443098 
.  244 1 276 

.0849646 
.0850521 
.0851 396 
.085227  .■ 
.0853 148 

46 

47 

48 

49 

50 

9.7560544 

9.7562364 

9.7564182 

9.7565999 

9.7567815 

9.9 1459769.84 14569 
9.9 145099*9.8417265 
9.9 14422 1I9.8419961 
9.91433429-8422657 
9.9142464*9.8425351 

10.158543 1 
10.1582735 
10.1580039 
10*1577343 
10.1574649 

14 

13 

12 

I  • 

10 

*2439455 

.2437636 

.2435818 

,2434001 

.2432185 

.0854^2^ 

.0854901 

.0855779 

.0856658 

•‘^357536 

5J 

52 

53 

54 

55 

9*7569630 

9.7571444 

9.7573256 

9.7575068 

9.7576878 

9.9141584 
9.9 140704 

9.9 1 39824 
9.9138943 

9.9 13806 1 

9.8428046 

'9.8430739 

9-8433432 

'9.8436125 

9.8438817 

10.1571954 
10.1569261 
10. 1566568 
10.1563875 
10.1561 183 

9 

8 

7 

6 

1 

' 

.243037c 
.2428556 
.2426744 
.  24249  3  2 
.242312? 

,0858416 
.0859296 
,0860176 
0861057 
.086  1  0  36 

56 

■  57 

58 

59 

60 

9.7578687 

9.7580495 

9.7582302 

9.7584108 

9*7585913 

9*9137179 

9.9136296 

9.9135413 

9.9134530 

9.9133645 

9.8441508 

9.8444199 

9.8446889 

9.8449579 

9.8452268 

10.1558492 
10.1555801 
10.1553 1 11 
10. 1550421 
10.154.7732 

1 

,^2 

I 

C 

24213 13 
.2419505 
^17697 
. 24 1 589  2 
M4I4O07 

086282 1 
.0863704 

,0864587 

.0865471* 

.0866355 

SINE 

Complement. 

Sine. 

TA  NGENT 
Complement. 

Tang. 

55 

Wu  i 


3^ 


bine. 


SINE 

Complement. 


IT  AN  GEN 

Complement. 


9.75859  IS  9.9 )  3364^19.8452268!  10.1547732 


9.75877 17  9-9  1 3  2760  9. '8454.9  56  10. 1545044. 
219.75895  i9’9.9  1 3 1875  9.8457644  10.1542356 
3  9.759132119.9130989  9.8460332  10. 1539668 
49.7593  121  9.9130102  9.8463018  10. 1536982 
519.7  594920I9.9 1  ^9  2. 1 5I9.84657051 10. 1 5  3429  5 


60 


Com.  Arith- 

metic.  of  Sine. 


.24 1408 

.241228;: 


Com.  Aritti. 

of  Sine  Coni. 

.0866  355 
0867240 


.24  I  0487c  :.OB  68  125 


6  9.75967  18  9.9  1  28328  9.846839c  10.153  1610 
719.75985  15  9.9  I2744O  9.8471075  10.1528925 
O  9.76003  I  f  9.9126551  9.8473760  10^1526240 
•9I9.7602106  5.9125662  9.8476444  10. 1 523  556 
^19.7603899  9.9 1 24772  9.8479 127,  10. 152087* 


1 M9. 7605692  9.9 123882  9.848 18  lo  io/i  5 1 8 1 90 


9.9 1 229  9 1  9.8484492  16.1515508 
9.9 1 22099  9.8487 174  10. 1 5 1 2826 
9.912120719.8489855  10.15 10 14  5 
9.9 1 203 1 519.8492536  10. 1 507464!^ 


59 

5^, 

5 7 '.2408 67 9  AD86901 1 
566240687.9 
55  .2405080. 


54- 

53;..240.,i4%! 

A  2' 


5,1  .2397894 

501.2396  10  I 


^  219.7607483 

13  9.7609274 

14  9.761  1063 
^519.7612851 

I6I9.76I4638  9.91  19422  9.8495216  10.1504784 
4719.7616424  9.9  1  18528  9.8497896  10.1502104 
9.7618208  9.91  I7634I9.85OO575  10;  1499425 
I9I9.76I9992  9.9I  16739  9.8503253  10.1496747 
1^  9.7621775  9.91  15844  9.8505931  10.1494069 


49  .2394308 
48^.23,925 17 

47' 

46 


44 

43- 

42 

41 

40 


12119.7623556  9.91 14948  9.8508608  16.1491392 
22I9.75253  37  9.9 1 1405 1I9.851 1285  10. 14887 1 5 

23  9.76271 16  9.9 1 13  15519.85  13961  10.1486039 

24  9.7628894  9.9 1 1225719.8  5 16637110.1483363 
‘^9.7630671  9.91 1 1359  9.85193 r2|i6.i486688 

9.7652447  9.9 1 1046019.8521987  10.147801 3 
9.7634222  9.910956119.8524661  10.1475339 
^19.76  3  5996  9-9 10866 1 19.8527  3  3  5110. 1472665 


^919.7637769  9.9 10776 1 


30  9.7639540  (^i.()io686o9;855268o 


SINE 

Complement* 


Sine. 


9.8530008 


TANGE  NT 
Complement. 


10. 1469992 
10.1467320 

Tang. 


,2390726 

.2388937 


0870785 


•087 1 6,7  2 
.10S7  2560 
.0873449 
.6874338 
.0875228 


.08761 18 
.0877009 
.0877901 
.0878793 


387149 .0879685 


39 

38 

37 

36 

35 


34 

33 

32 
3 1 

30 


54 


.2385362 

.2383576 

.23,81792 

.2.380008 

.2378225 

.2376444 

.2374663 

.2372884 
.2371 106 
.2369329 


.0880578 
.0881472 
.0882366 
.0883261 
.08841 56 


.0885052 

.0885949 

>0886845 

.0887743 

.0888641 


.2367553 

.2365778 
.  2  3  64004 
.236223 1 
.2366460 


.0889540 
0890439 
.0891339 
.0892239 
.0893 140 


Sine. 


SINE 
Complement. 


9'7639  54cl9;92£££^ 


I3 9  9-76 55.43 6  9-90. .  ^ 

,40  9  *76  57 1 97  9;^£97£f^ 

9.7658957  9’9®  9^9  ^5 
9.76607 1 5 
9.7662473 

449.7664229 
145  9.7665985 

9.7667739 
9.7669492 

9.767 12449*999^559 

9.7672996 
9.7674746 


9.76764^94  9*99878 

9.7678242  '  *  ~ 
9.7679989 
9.768173.5 
9.7683480 

0I9.7685223 

57  9.7686966 

58  9.76887G7 

59  9.7690448 
609.7692187 


SINE. 

Complement. 


Sine. 


tang.  ■ 

r  A  N  G  E  N  r 
Complement. 

9.8532680 

LO.  ’467320 

9*8555352 

9.8538023’ 

9.8540694 

9.8543365 

9.85460341 

10.  1464648  2i 
10. 146  1977  2 
10.  1459306  2 
10.1456635  2 
10. 1453966  2 

10. 145  1  296  2 
10,1448628  2 
10.1445959  2 
10.1443292  2 
10,144062412 

Mm  1 

^  9.8548704 

59.8551372 
9.85  54*^41 

5  9.8556708 
9.8559376 

9.8562042 
79.8564708 
)  9.8567374 
29.8570039 
1  9.8572704 

10.1437958  I 
10.1435292  1 
10. 1432626  I 
10.1429961  1 
IO.I427296I1 

1  9.8575368 
1  9.8578030 
09.8580^94 

99:8583357 

7  9.8586019 

10.142463211 
10.1421969  1 
10.1419306  1 
10.14166431 
10.141398111 

4  9.8588680 

I  9.8591341 

8  9.8594002 
3  5.8596661 

9  9.^5993^1 

10.141  13201 
10.1408659 
10.1405998! 

10.1403339 

10.1400679 

3  9.860198c 

7  9.86046  3  £ 

1  9.8607296 

4  9.8609954 

6  9.8612614 

10.1398020 

10.1395362 

10.1392704 

10.1390046 

10.138739° 

tangent 

Complement. 

Tang.  1 

_ _ _ — 

tie.  of  S’ne. 


.2360460 


Com.  Arith 
of  Sine  Com. 

.0893 140 

29!  23  58689 .089404 1 
zHj- 23  569  20 -0894943 
2355151 .0895846 


2348089 .089946 
.0960366 


,2344564 


,0901272 


20  •234^803 .690.2169 


! 


151-2334015 


.09067  19 


.090.7629 

.0908539 

0909450 

.0910361 

O9II 273 


.2325:254 

,2323506 
.2321758 

.232Cpi  lj.09  14612 
-  -”-^-.0914927 
.091584  1 


.09  I  2186 
09 13099 


231 
23 16520 


23 14777 
2313034 

.23  I  1292 

•2309553 

.23078  13 


.0916757 
.0917673 
.09 18589 
.09  19506 
,6920424! 


,  1 


36 

0 

Sine. 

SINE 

Connle^ent. 

Tang. 

TANGENT 

Corxipicaicnt. 

Com.  Arith- 
met.  of  Sine^ 

Com.  Aritii. 
of  Sine  Com. 

9.7692187 

9.9079-576 

9.86126  10 

10. 1387390 

60 

.2307813 

.0920424 

1 

2 

3 

4 

5 

9.7693925 

9.7695662 

9.7697398 

9.7699134 

9.7700868 

9.9078658 

9-9077740 

9.9076820 

9-9075901 

9.9074.980 

9-8615267 
9.8617923 
9-  8620578 
9.8623233 
9.8625887 

1 0.1 3  847  3  3 
10.1382077 
10. 1379422 
10.1376767 

10.1374113 

59 

57 

56 

S5 

.2306075 

.2304338 

.2302602 

.2300866 

.2299132 

-092 1 340 
•0922260 
•0923180 
•09 24099 
•092502c 

6 

7 

8 

9 

10 

9.7702601 

9.7704332 

9.7706063 

9.7707793 

9.77^952.2 

9.9074059 
9.9073 138 
9.9072216 
9.9071293 
9.9070370 

9.8628541 
9.863  1 195 
9.8633848 
9.8636500 
9.8639152 

10, 1371459 
10.1368805 
10.1366152 
10.1363,500 
10.1360848 

54 

53 

52 

51 

50 

.2297399 

.2295668 

-2293937 

.2292207 

.22904,78 

.0925941 

.0926862 

.0927784 

.0928707 

.0929630 

1 1 

12 

13 

14 

15 

9.7711249 

9.7712976 

9.7714702 

9.7716426 

9.7718150 

9.9069446 

9.9068522 

9.9067597 

9.906667 1 

9.9065745 

9.8641803 

9.8644454 

9.8647105 

9.8649755 

9.8652404 

10. 1 358 197 
10.1355546 
10.1352895 
10.1350245 
10.1347596 

49 

48 

47 

46 

45 

.2288751 

.2287024 

.2285298 

.2283574 

•2281850 

.0930554 

.0931478 

.0932403 

.0933329 

.0934255 

16 

‘7 

18 

19 

20 

9.7719872 

9.7721593 

9.7723*3 14 

9.7725033 

9.7726751 

9  9064819 
9.9063892 
9.9062964 
9.9062036 
9.9061 107 

9  8655053 
9.8657702 
9.8660350 
9.8662997 
9.8665644 

10. 1 344948 
10.1342298 
10.1339650 
10-1337003 
10.1334356 

44 

43 

42 

41 

40 

.2280128 

.2278407 

.2276686 

.2274967 

.2273249 

•O935  l8i 
.0936108 
.0937036 

.0937964 

.0938893 

21 

22 

23 

24 
^5 

9.7728468 

97730185 

9.7731900 

9.7733614 

9-7735327 

9.90601 77 
9.9059247 
9.90583 17 
9.9057386 
9.9056454 

p.866829 1 
9.8670937 
9-8673583 
9-8676228 
9.8678873 

10-133 1709 
10.1329063 
10.1326417 
10. 1323772 
10.1321 127 

39 

38 

37 

36 

11 

.2271532 

.2269815 

.2268100 

.2266386 

.2264673 

-0939823 

.0940753 

.0941683 

0942614 

.0943546 

26 

^7 

28 

29 
■  3C 

9.7737039 

9.7738749 

9.7740459 

9-7742168 

9-7743876 

I  S  I  N  E 
i^Complement. 

9.9055522 

9.9054589 

9.9053656 

9.9052722 

9,9051787 

9.8681517 

9.8684160 

9.8686804 

9.8689446 

9.8692089 

10.13 18483 
10.1315840 
10.1313196 

10.13 10554 
10.13079 1 1 

34 

33 

32 

31 

30 

.226296 1 
.2261251 
.2259541 
.2257832 
.2256124 

^944478 

.0945411 

-0946344 

.0947278 

.Q948213 

1  Sine. 

^ANGENT 
f  Complement. 

Tang, 

53 

4 

/ 


•-V.' 


V 


I 


361 

3C 

31 

32 

33 

34 
33 

Sine. 

9.7745876 

SINE  j 
Complement.  I 

Tang. 

TANGENT! 

Complement.'  j 

Com.Aritbme- 

tic.  of  Sine. 

Com.  Arith.  ’ 

of  Sine  Com. 

9.9051787' 

9.8692089 

10. 13079  1  l| 

30 

.2256124 

.094821 3 

9.7745585 

9.7747288 

9.7748993 

9.7750697 

9.7752599 

9.9050852 

9.9049916 

9.90489801 

9.9048043 

9.9047106 

9.8894731 

9.8697372 

9.8700013 

9.8702653 

9.8705293 

10.  1305269 
10.1302628 
10.1299987 
IC.I297347 
10. 1294707 

29 

28 

^7 

26 

^5 

2254417 

.2252712 
.22^ 1007 
.2249305 
•2.247601 

.0949 1 48 
.09 5008^ 
.095102c 
.0951957 
.09  52894 

36 

37 

38 

39 

40 

9.7754101 

9.7755801 

9-7757501 

9.7759199 

9.7760897 

9.9046168 
9.9045230 
9.904429 1 
9.9043351 
9.9042411 

9.8707933 
9.87 10572 
9.8713210 
I9.87 15848 
9.87 18486 

10.1292067 

10,1289428 

10.1286790 

10.1284152 

lo.I28I5l^ 

24 

23 

22 

21 

20 

.224589  91 

.2244199' 
2242499 
.2240801 
.2239 103 

.2237407 
.22357 1 1 
.2234017 
.2232324 
,223063 1 

.2228940 

.2227250 

.2225561 

.2223872 

.2222185 

.2220499 

.2218814 

.2217130 

.2215447 

.2213765 

.2212084 

.2210404 

.2208725 

.2207047 

.220537c 

.0953832 

.095477c 

.0955709 

.0956649 

-0957589 

.0958530 

.095947 1 
.096041 3 
.0961356 
.0962299 

.0963243 
.0964187 , 
.0965132 
.0966077 
.09670231' 

.09679691; 
0968916  J 
.0969864 . 
.0970812 
.0971761 ' 

.097271 1 ; 
.0973661 
09746  1  1  ; 
,0975562  ; 
09765141. 

41 

42 

43 

44 

45 

9.7762593 

9.77642'89 

9.7765983 

9.7767676 

9.7769369 

9.904147019-^72.1 1«3 

9.9040529  9.8723760 
9.9039587  9.8726396 
9.90386449.8729032 
9.903770119.873  1668 

10,1278877 

10.127624c 

10.1273604 

10.1270968 

10.1268332 

19 

18 

‘7 

16 

‘5 

46 

47 

48 

49 

50 

9.777 1060 
9.7772750 

9-777+439 
9.7776 128 

9-7777815 

9.9036758 

9.9035813 

9.9034868 

9.9033923 

9.9032977 

19.8734302 

9.8736937 

9.8739571 

9.8742204 

19.8744838 

10.1265698 

10.1263063 

10.1260429 

10.1257796 

10.1255162 

14 

13 

12 

1  1 

IC 

51 

5^ 

53 

54 

55 

9.7779501 
9.7781 186 
9.7782870 
9.7784553 
9.7786235 

9.9O3203  1 
9.903  1084 
9.9030136 
9.9029188 
9.9028239 

9.8747470 

9.8750102 

9.8752734 

5.8755365 

9.8757996 

10.1252530 

10.1249898 

10.1247266 

10.1244635 

10.1242004 

8? 

7 

6 

5 

56 

57 

58 

59 

60 

9.77879 16 
9.7789596 
9.7791275 

9.7792953 

9.7794630 

P»9027289 

9.9026339 

9.9025389 

9.9024438 

9.9023486 

9.8760627 

9.8763257 

9.8765886 

9.8768515 

9.8771144 

10.1239373 

10.1236743 

10.12341 14 
10.123 1485 
10.1228856 

4 

3 

2 

I 

C 

53 

SINE. 

Complement. 

Sine. 

r ANOENT 
Complement. 

Tangi 

i 


37 

Sine,  j 

SINE 

Complement. 

I  ang. 

1  A  I\  G  h  N  r 
Complement. 

Imetic.  of  Sine. 

i-om.  Arith. 
of  Sine  Com. 

c 

9.77g4630  9.9'02348(^ 

9.8771 144 

10. 1228856 

60*. 2205370 

.0976514 

1 

2 

3 

4 

5 

9  77963.06 

9-7797981 

9-7799655 

9.780 1 328 
9'.78o300o 

9.9022534 

9.9021581 

9.9020628 

9.9019674 

9.9018719 

9.8773772 
9.8776400 
9,8779027, 
9.878 1654 
9.878428 1 

10. 1226228 
10, 1223600 

10.1  220973 
10. 12  18343 

10. 1  2  I  57  I9 

)9 

)« 

57 

56 

55 

.2203694 

.22020JL9 

.2200346 

•2198672 

.219700C 

•^977466 

.0978419 

.0979372 

.0980326 
ro98 1 2§i 

6 

1 

.8 

9 

lO 

9.780467 1 
9.7806341 
9.7,80801c 
9.7809677 
9.781 1344 

9.9017764 

9.9016808 

,3.9015852 

9.9014895 

9.9013938 

9.87869C7 

9.8789533 

9.8792158 

9.8794782 

3.8797407 

10,12 13093 
lb.  1210467 
10. 1207842 
10.1205218 
10.1202592 

54 

53 

51 

50 

.2195329 
.2193659 
.219  1990 
.2  I9O323 

.21988^6 

.0982236 

.0983 192 
.0984 148 

.0985 105 

.0986062 

1 1 

12 

13 

14 

9.7813010 

9.7814673 

9.7816339 

9.7818002 

9.7819664 

9.901298c 
3.9012021 
9  961  ic 62 
9.9010102, 

14^ 

9.880003 1 
3.8802654 
3.8805277 
3.8807900 
'9.8810522 

I0»  I  199969 

10. 1  I97'346 
10. 1 194723 
10. 1 19210c 
10. 1 1 89478 

49 

48 

47 

46 

45 

.2186990 

.2185325 

.218366) 

•2181998 

.2180336 

.0987020 

.0987979 

.0988938 

.0989898 

.0990858 

i6 

•I? 

18 

19 

20 

9.7821324 

9.7822984 

9.7824643 

9.7826301 

9.7827958 

9.9008 18 1 
9.90072,19 
9.9006257 
9.9005294 
9  900433 1 

9.88 13 144 
9.88 1 5765 
9.88 18386 
9.8821007 
9.8823627 

lO.l  186856 

10.1  184235 
10.1181614 

10. 1 178993 

10. 1  176374 

44 

43 

42 

41 

40 

.2178676 

.2177016 

.2175358 

.2173659 

.2172042 

.0991819 

.0992781 

.0993743 

.0994706 

.0995669 

21 

22 

23 

'  24 

25 

9.7  8296 14 
9.783 1268 
9.7832922 

9-7834575 

'9.7836227 

9.9003367 

9.9002403 

9.9001438 

9.9000472 

9.8999506 

9.8826246 

9.8828866 

9.883 1484 
9.8834103 
9.8836721 

10. 1 173754 

10.1  I71 1 34 

10.1  168516 
10. 1 165897 
lO.l 163279 

39 

38 

37 

36 

35 

.2170386 

.2168732 

.2167078 

.2165425 

.2163773 

.0996653 

.0997597 

.0998562 

.0999528 

.1000494 

26 

27 

28 

.29 

i30 

9.7837878 

9-7839528 

9.7841177 

9-7842824 

9.784447 1 

9.8998539 

9.8997572 

9.8996604 

9.8995636 

9.8994667 

9.8839338 

9.8841956 

9.8844572 

9.8847189 

9.8849805 

10.1  160662 

10.1  158044 
IO.I  155428 
1.0.1  152811 
IO.I  I  50195 

34 

33 

32 

31 

30 

52 

.2162122 

.2160472 

.2158823 

.2157176 

.2155529 

.1001461 

.1002428 

.1003396 

.1004364 

.1005333 

sine 

Complement.  ’ 

Sine. 

T  ANGEN  f 

Complement. 

'Tang. 

■aarr 


\ 


r. 

I 


I 

\ 

( ' 


i', 


t 

St’ 

r 


f¥ 


I 


?C 

?  1 

5- 

’H 
5  S 

}6 

?7 

i8 

39 

4C 

Sine. 

S  1  E 

Complement. 

Tang. 

T  A  N  0  E  N  f 

Complement. 

Co.m.Aritiime- 
tic*  of  S'me. 

Corn.  Aritn  1 
of  Sine  Com.i  j 

9.784447 1 

9.8094667 

9.8849805 

10.  u  50  i9?l3C 

2155529 

.1005333 

9-78461 17 
9.7847762 
9.7849406 
'  .7851049 
3  785269 1 

9.8993697 
9.8992727 
9.8091756 
9.8990784 
9.89898 12 

7.S852420 

7.8855035 

7.8857650 

>8860264 

9.8862878 

10. 1  147580J29 
IC.1 144965'28 

10.1  I4235o]27 

10. 1 13973626 
10.  1  137  I22i25 

ITplT 

.2  14895  I 

.2147309 

.  1006303 
.1007273; 
.1008244 
.  1009 1 16 
.1010188' 

9.7854332 

9.7855972 

9*7857611 

9.7859249 

9.7860886 

9.8988840 
9.8987867 
9.8986893 
9.89859  19 
9.8984944 

9.8865492 
9.8868105 
9.88707 18 
9.8873^5’6 

9.8875^2 

1,0. 1  134508 

10.1  13  1895 

10.1  129282 
lO. '  126670 

10.1  124058 

124. 

23 

22 

- 

.2  145668 
.2144028 
-2  142389 
.2140751 

.21 39I  14 

.1011 160 
•1012T33 
. 1 0 1 3 1 07  . 
.1014081 
.1015056 

+  i 
12 
13 
11 
15 

9.7862522 
9-7864157 
9.786579 1 
9.7867424 
9.7869056 

9.8983968 

9.8982992 

9.8982015 

9.8981038 

9.8980060 

9.8878554 
9.8881 165 
9.8883775 
9.8886386 
9.8888996 

1 0. !  I  2 1 446 

10. 1  118835 
10,1 1 16225 
10.1 113614 

10.1  1 1 1004 

19 

18 

17 

16 

15 

.2137478 
.2 I 3  5843 
.2134209 
.2 132576 
.2130944 

.  1016032 
.1017008 
1017985 
.  1018962 
.1019940 

46 

47 

48 

49 
s<=> 

9.7870687 

9.7872317 

9.7873946 

•7 -787  5  57*1 
9.7877202 

9.8979082 

9.8978103 

9.8977123 

9.8976143 

9.8975162 

9«889 1605 
9.8894"2i4 
9.8896823 
9.8899432 
9.890204c 

lO.I  108395 
lO.I  105786 

10.1  103 177 

10. 1  100568 

TO.,  1097960 

14 

13 

12^ 

1  I 

10 

.2129313 

.2127683 

.2126054 

.2124426 

.2122798 

.1020918 
,1021897 
.1022877 
.1023857 
.1024838 ' 

V 

52 

53 

54 

55 

9.7878828 
9.7880453 
9.7882077 
9.788370  j 
9.7885323 

9.897418 1 
9.8973199 
9.89722 16 
9.8971233 
9.8970249 

9.8904647 
9.8907254 
9.8909861 
5.89 12468 
9.8915074 

16.J095353 
10.1092746 
10. 1090 139 
10.108753  2 
10.1084926 

9. 

8 

7 

6 

5 

.2121172 
.2119547 
.21  17923 
.21 16299 
.21 14677 

.1025819 
.  1026801 
.  1027784 
.  1028767 
.1029751 

56 

57 

58 

59 

60 

9.7886944 
9.7888565 
9.7890184 
9.789 1802 
9.789342c 

9.8969265 

9.8968280 

9.8967294 

9.8966308 

9.8965321 

9.89 17679 
9.8920285 
9.8922890 
9.8925494 
9.8928098 

10.1082321 
10.1079715 
10.1077  no 
10.1074506 
10.1071902 

4 

3 

2 

T 

0 

.2113056 
.211 1435 
.2109816 
.2108 198 
.2106580 

.1030735 ' 
.103 1720' 
.1032706 
.1033692 
.1034679 

SINE* 

Complement. 

Sine. 

tangent 

Complement. 

Tang. 

5^1  1 

Xx 


VT 


f 


381  Sine.  coVoiement.  1  ^ang. 


09.78934209-896532 1  9.8928098  10.107 1902 


I  9.7895036 
29.7896652 
3  9.7898266 
419.7899880 
:  5  9.7901493 


9.8964334 
9.8963346 
9.89.62358 
9.896 1  369 
9.8960379 


6  9.7903  1049.8959389 


719.79047 15 

89.7906  3  25 
9  9.7907933 


9.8958398 
9.8957406 
9.89564 14 


TANG  E  N  T 
Complennent. 


9.8941 1  j 


9.89489 18  10.105 1082  5 
9.895  I  5  19  lo.  104848  1I5 


IC  9.7909541  9.8955422  9.89541  19110.104588  <1^ 


1 


8  9.7922369  9.894745ci9-S9749 10 


19  9.7923968  9.894646 1j9.8p77.507 
1209.7925566  9.8945463j9;898oi^ 


121  9.7927 163  9.8944463I9.89827OC 

22  9  792876c  9.894346419.8985296 

23  9.7930355  9. 8942463I9.8987 892 

I24  9.793  1049I9.8941462I9. 8990487 

^^19.79  3  3  54319-^940461  9-^99308 


9-7935135  9-8939458I9-899 5677 

9.7936727  9.893845619,899827 1 


1C.1012108 
lo.  10095 1  3 

10.1006918 


Com.  Arith 

met.  of  Sine. 

Com.  Arith.' 

of  Sine  Cooi. 

.2 106580 

1034679 

.2104964 

•2103348 

.2101734 

.2100120 

.'2098508 

-1035666 , 

•  1036654 

•  1037642 
.1038631 

•  1039621 

.2096896 

.2095285 

.2093675 

.2092067 

2090459 

.1040611 
.1041602 
.1.042594 
.1043586 
.  1044578 

2088852 
>1^2087246 
I208564 ] 
1.2084037 
1*2082434 

.1045572 

.1046565 

.1047560 

.1048555 

.1049550 

U.2080832 

3  .2079231 
2  .207763  1 

1 1^207603  2 

Dj.  2074434 

.1050547 

.1051543 

.1052541 

VIOS3539 

1054537 

9j.'2072837 

8  .207 124c 
71.2069645 
6 .206805 1 
51.2066457 

.1055537 
;  .1056536 

•1057537 

.1058538 

1059539 

89.79383  17  9.8_937452|9.90oo865 
9  9.7939907  9.89364489.9003459 


10. 1004323 
10.  ICO  1729 
10.C999  ^35 
10.099654  1 
10.0993948 


34  .2064865 
331.2063273 
.2061683 
.206009.3 
.20 


32 

31 

30 


.1060542 

.106154^ 

1062548 

1063552 

.1664556 


6'J 


38 

30 

5ine. 

SINE 

C  )"nple.T.eit. 

Tang. 

T  A  N  G  E  w  T 

CoTiplement. 

Com,  Arith¬ 
metic.  of  Sine. 

Com.  Arith. 

of  Sine  Com. 

9.7941496 

9.8935444 

9.9006052 

10.0993948 

30 

.2058504 

. 1064556 

3‘ 

32 

33 

34 

35 

9.7943  oS  3 
9.7944670 
9.7946256 
9.7947841 
9.7949425 

9.89  34439  9.9008645 
9-89334339-901  1237 

9.8932426  9.9OI  383c 
9.893  1419  9.9016422 
9.89  304 12 9.90190  I  3 

10,099  1355 
10.0988763 
10.0986  170 
10.0983578 
10.0980987 

29 

28 

27 

26 

25 

.2056917 

-205533c 

.2053744 

•2052159 

.2050575 

■  106556 1 
.  1 066567! 
.10675741 
.  106858 1 
;io69588 

36 

37 
38, 

39 

+0 

9.795  ioo8 
9-795-^59^ 

9-7954171 

9-795575' 

9-79573  30 

9.89294049.902  1604 

9.8928395'9.9024 195 

9.89273859.9026786 
9. 8926375I9. 9029376 
9.892'5365  9  903  1966 

10.0978396 
10  0975805 
10.0973214 
10.0970624 
10.0968034 

24 

23 

22 

2] 

20 

.2048992 

.2047410 

.2045829 

.2044249 

.2042670 

.1070596 

.1071605 

.1072615 

.1075625 

.1074635 

41 

42 

43 

44 
4'i 

9.7958909 

9.7960486 

9.7962062 

9-7963638 

9.7965212 

9.89243  54I9.9034555 
9.89233429.9037144 
9.8922329 19.903973  3 
9.8921 3 169.9042321 
9.8920303  9-90449 10 

10.0965445 

10.0962856 

10.0960267 

10.0957679 

10.09  5  5O9O 

19 

18 

17 

16 

15 

.'204109 1 
.2039514 
.2037938 
•2036362 
.2034788 

.10756.36 
•  1076658 
.107767 1 
.1078684, 
.1079697 

46 

47 

48 

49 

50 

9.7966786 

9.7968359 

9.7969930 

9.7971501 

9-7973071 

9.89 19289*9.9047497 
9.891 8274*9.9050085 
9.8917258*9.9052672 
9.8916242*9.9055259 
9.89  i  52269.9057845 

10.0952503 
10.0949915 
10.0947328 
10.094474 1 
IO.O9421  55 

14 

13 

12 

I  1 

10 

.2033214 
.203 1641 
.2030070 
.2028499 
.2026929 

.10.807  ^  ^ ' 
.108 1726 
.1082742 
.1083758 

.  1 084774 

P 

53 

54 

55 

9.7974640 

9.7976208 

9-7977775 

9-7979341 

9.7980906 

9.89 142089.906043 1 
9.89 13  19 1*9.9063017 
9.89121729.9065603 
9.891 1 153*9.9068188 
9.89 10133J9. 9070773 

10.0939569 

10.0936983 

10.0934397 
10.093  1812 
10.0929227 

9 

8 

7 

6 

5 

.2025360 

.2023792 

.2022225 

.2020659 

.2019094 

.1085792 
.1086809 
•  1087828 
.1088847 
.  1089867 

56 

57 

58 

59 

60 

9.798247c 

9.7984034 

9.7985596 

9.7987158 
9.79887 18 

9.8909 113 
9.8908092 
9.89O7071 
9.8906049 
9.8905026 

9-9073357 

9.9075942 
9.9078525 
9.9081 109 
9.9083692 

10.0926643 
10.09  24059 
10.6921475 
IO.O9  18891 
10.0916308 

.  4 
3 
2 

I 

0 

.2017530 

.2015966 

.20 144^4 

.2012842 

.2011282 

.1090887 
•1091909 
.  1092929 
.1093951 

•  1094974 

SINE 

romple’ment. 

Sine. 

TA  NGENT 
Comple.Titnt. 

Tang. 

51 

XX  2 


/ 


) 


391 


bine. 


SINE 

Complement. 


Tang. 


TANGENT 
Complement, 


'  ■“  '  ■'  — — 

on,  Arith-  Com,  Aricn^ 

■Tictic.  of  Sine,  of  S/ne  Com. 


3 


9.79887  18  9.8905026  .>908-3692  10.09  16308  ^  .201  1  282  » 109497 


>7990278  9. 8904003b.9o86275  10.09 13725  59 
9.799  i836j9-89C297c[9. 9088858  10.091 1141  5 

10.0908560,57 


9.7993  394  9.890 19 5^  y.909 1440 
419.799495  1  9.89009 29  9.909402: 
5I9.7996507  9.889Q903  9.909660^ 


619.7998062  9. 88 98877] 9. 9C9 9 185 
719.7999616  9.889785c  9.9 10 1766 
^9.8001 169  9.8896822  9.9 104347 
919.800272 1  9.889  579-1  9.9 106927 
11019.8004272  9.889476^  9.9 109507 


1 1  9.8005823  9.8893736  9.9 1 1 2087 

1 2  9.8007372  9. 8892706I9.9 1 14666 

13  9.8068921  9.8891673  9*9  1 172.45 

14  9.8010468  9.8890644  9.9  119824 

1519.801201519.888961219.9122403 


2009722 
.2008 164 
.2006606 


10.0905978  5*^  .2005045 

10.0903397  ^‘.2003493 

10.09008 15  [54.200 1938 
10.0898234  53'.20co384 
10.0895653  S^. 199883  1 
10.089  3673  >,*1997279 
10,089049  <  >'.199  5728 


16I9.80 13  56 19 .8888580  9.9,1 2498 
1719.801 5106  9.8887547  9. 9I  27559 

1819.8016649  9.88865 1319.9 130137 

1919.8018190  9.8885479  9.9132714 
[2o|g.8oi973  5  9.8884444  9.9 1  35291 

2ii9.8o2i276  9.8883408  9.91 37868 

22J9.8022816  9.8882372 


10.0887913  49 .1994177 
10.0885334  48  .0992628 
10.0882755  47 . 199  1079 
1 0.08  80 1 76146  .1989532 
10.0877597  4-5 1"  1987985 

-  ■  ■  ■  p  I,, .  I  w™  ,  ^  ■ 

10.0875019  44 . 1986439 
10.0872441  4311984894 


.1095997 

109702 i 
1098046' 

1699071 
1 1 00097 

1 101 123 
1 102150] 
1 103 178 
1 104206 
1 105235 


.  1 106264] 
.  1 10729. 

.  1 108325] 
.  I IC93  56] 
.1110388 


23I9.8024355 
24I9. 8025894 

]25|9.8o27431 

2619.8028968 

27I9.80  30504 
28^9.8032038 
9.8033572 

9.8035105 


9.9 1 404.44 
9.888 1335  9*9143020 
9.8880298  9.9 145596 
9.88792609.9148 17 1 


10,0869863  42 

10.0867286I4* 

10.0864709  40 


.1983351 

.1981808 
_ .1980265 

10.0862  l32|39j.  1978724 

.1977184 
.1975645 
.1974106 
.1972569 


10.0856556P8 

10.0856980  37 

10.0854404  36 

10.085  1829  35 


9.8878221  9.9.1 5O747 
9.8877182  9.9153322 
9.8876142  9.9155896 
9.8875102  9.9158471 

9.887406 1  9.9 1 61045 


SINE 
Complcincnt. 


Sine. 


TANGENT 
Complement 


10.0849253  34 

io.o846678> 

io.o8441o4]32 

10.0841529 
10.0838955 


1111420I 
1112453 
1 1 13487] 
1 1 14521 
1 1 155561 


1 1 16592 
.  1 1 17627 
.1118665' 
.III  9702] 
.  1 120740 


.197103:1.1 121779 
.1969496  .1 122818I 


Tang. 


.1967962 

.1966428 

.1964895 


50 


.1123858] 

.1124898 

1125939 


i 


i9 


Siiie. 


S  I  IN  E 

Complement. 


3 


3 s  9-8Q4^75^ 

369 
j.,  9.80458 1 1 

389-So47'3  36 

-J9l9' 804886 1 

4o}9-8o50 


1739  1 1 


^  - J  -  -  ' 

429-80534309 
43  9*805495  * 

U  9.8056472 

I4.J9.8057991 


5199.919  191 


1  r  A  N  0  fc.  H 1 

1  Co  nplei-neir. 

n 

jio. 0838955 

30  . 

lio.cS  36382 

29  . 

I  0.083  380S 

zS  . 

io.083  1233 

27  . 

10  0828662 

26 

j  10  0826089 

2<^ 

1 10.08235 17 

24 

10  0820945 

23 

J  10.08 18373 

22 

410.0815802 

21 

10.08 1323  1 

20 

J  10.08 10660 

‘9 

1  10.0808089 

18 

1  10.0805519 

17 

j|  1 0.0802949 

16 

ijio.0800379 

‘5 

1964895 


963363 


196030 1 
195877: 

‘957243 


^9.80595 10  9-88573  i9'9.9202i9 1  10.0797809 

T^r  ^  1  P^/Crsll  O.O'lOClJ.C 


i;::i9 .80610279-88562679-9  204760 1 0.079  5  240 

t8  9.8o62s+49-88sSi'S9-9207i29k-°79:‘<i7l 

'«9.80640609-88s4i67;9-9709898  10.0790102 

I  jd9.3o6557s  9.885;  I09'9.92i2466  l0.07875i4 


52  9 
55  9.80701 14 

54  9.8071626 


9.8852055'9.92 1 5034  10.0784966 


^*  ^806860^  9.885-1000^9.9217602110.0782398 

9.8849945  9.9220 170!  10.0779830 

,9.8848889'9-9222737 


10.0777263 

10.0774696 


14 

13 

12 


19557 16 
1954189 

.  195266.1 

.1951139 

.1949615 


1132199 

1133  24:4 

1 1 34290 

1135337 

.1 136384 


1948092 
.194657c 
.1945049 
.  1943528 
1942008 


.  1940490 

.1938973 

.1937456 

.1935940 


1 1 

10.1934425 


•8 


.1932911 


7 

6 


5 


.1931398 
.  1929886 
.1928374 

.  1 926864 


60 


9.8074646 

9.8076154 

9.8077662 

9.8079169 

g.8080675 

9.8846775' 

9.8845717 

9.8844659 

9.8843599 

9.8842540 

9.9227871 

9.9230437 

9.9233004 

9.923557c 

9.923S135 

SINE 

Complement. 

Sine. 

t  A.NGENT 

Complement. 

10.0772129 

10.0769563 

10.0766996 

10.0764430 

10.0761865 


4 

3 


11-37432 

14.3  848 1 
1439530 
1140580 
1 141630 


2 

1 


Tam 


1 14268 1 

•I  143733 

.1144785 
1 145838 
.1 146891 


1147945 
1 149000 
1 1 50055 
1 15 1 1 1 1 
.1152168 


1925354 

.1923846 
.1922338 
.192083 1 

19193251.11574601 


1153225 

.1154283 

.1155341 


{ 


40 

Sine. 

SINE 

Complement, 

Tang. 

r  A  N  G  £  NT 
Complement. 

Com.  Arith- 

mer.  of  Sine. 

>•1919325 
I'lg  1782c 

1.1916316 

j.  19 14812 

.  19  1 33 IC 
•  19 1 1808 

-  Com.^  Arith 

of  Sine  Com 

•11 5746c 
:  .1 158521 

1 159582 

•  1 1 60643 

•  1 161706 

•  1 162768 

.1163832 
.1 164896 
.1 165961 

.1167026 

. I 168092 

G 

9.8080675 

9.8842540 

9.9238135 

10.076  1  865 

6c 

1 

2 

3 

4* 

5 

6 

7 

8 

9 

lio 

9.808-2180 
9.8083684 
9.8085 188 

9.8086690 
9.8088 192 

9.8841479 

9.8840418 

9-8839357 

9.8838294 

9-8837232 

9.9240701 

9.9243266 

9.9245834 

9.9248396 

9.925096c 

io.0759299 
10.0756734 
10  0754169 
10:075 1604 
10.074904c 

59 

58 

57 

56 

55 

9.8089692 
9.8091 192 
9.809269 1 
9.8094189 
9.8095686 

9-8836168, 
9.8835104 
9.8834039 
9.8832974 
9.883 1908 

I9.9253524 

9.9256088 
9.9258652 
9.926 1215 

9-9263778 

1 1 0.0746476 
10.07439 12 
10.0741 348 
10.0738785 
10.0736222 

54 

53 

5^ 

51 

50 

49 

48 

47 

46 

+5 

44 

+3 

42 

41 

40 

.  19 10308 
.  2908808 
.1907309 
.190581 1 
.  1 9043 14 

III 

12 

13 

14 
111 

9.8097182 
9.8098678 
9.8 1 00 1 72 
9.8101666 
9.8103159 

9.8830841 

9.8829774 

9.8828706 

9.8827638 

9.8826568 

9.9266341 

9.9268904 

'9.9271466 

9.9274028 

'9.9276590 

10.073  3659 
10.073 1096 

1 0.0728  5  34 
10.0725972 
10.072341C 

.1902818 
-1 90 1 3  22 
.1899828 
-1898334 
.  189684 1 

•1895350 

•1893859 

•  1892369 

•  1 SgoSj^ 
.1889391 

.1887904 
•1886417 
.1884931 
.1883446 
.  188 1962 

■  1169  159 

. 1170226 

. J 17 1294 

•1 172362 
•1173432 

.1174501 
.1175573 
.  1 176643 
.1177715 
^1178787, 

•  1 17986c 

1 180973' 

•  I  182008 
.1183082 
.11841^8 

i6 

I? 

i8 

*9 

20 

9.8 104650 
9.8106141 
9.810763  j 
9.8109121 
9.81 10609 

9.8825499 

9.8824428 

9.8823357 

9.8822285 

9.8821213 

9.9279152 

9.9281713 

9.9284274 

9.9286835 

9.9289396 

10,0720848 
10.07 18287 

10.0715726 
10.0713 165 
10,07 10604 

21 

22 

23 

24 

^5 

26 

27 

28 
1  29 

30 

9.8 1 12096 
9.8113583 
9.8 1 15069 
9.8 1 16554 
9.8 1 18038 

9.8820140 
9.88 19667 

9  8817992 
9.88 169 18 
9.8815842 

9.9291956 

9.92945.16 

9.9297076 

9(9299636 

9.9302195 

1 0.0708044 
10,0705484 
10.07029  24 
10.0700364 
16.0697805 

39 

38 

37 

ii 

34: 

3  l'. 
3o|, 

9.8 119521 
9.8121003 
9-8122484 
9-8123965 

9-8125444 

9.8814766 
9.88 13689 
9.8812612 
9.881 1534 
9.88 10455 

9.9304755 
9.93073 14 
9.9309872 
9.93 1243 1 
9'.93  14989 

10,0695245 
10.0692686 
/0.0690128 
i&  0687569 
10.068501 1 

.1880479 
.1878997 
.1877516 
'1 87603  5 
1874556 

•1185234 

1 1863  1 1 

.1187388 

1 188466 

1189545 

% 

■v 

SINE 

Complement. 

Sine. 

TAN  GENT 
Complemeit. 

Tang.  ‘ 

4-91 

jo 


n 

32 

33 

34 

35 


9.8 126923 
9.8 128401 
9.8 129878 

9.8 1 3  1 3 54  9 .8806 134  9-9 3 25220]  10.0674780 


36 

37 

3 

39 

40 


41 

42 

43 

44 


bine. 


9.8125444 


9.8 132829 


9.8134303 

9.8135777 


SINE 

Complement. 


fang. 


T  A  N  G  E  N  i 
Complement. 


9.8810455  9-93  14989  10.06850  i  1 


9.8809376  9.93  17547  10.0682453129 
9.8808296  9.9320105  10.0679895 
9.88072  1 5  9.9322662  10.0677338 


9. 880505  2  9.9  3  27777!  10.0672223 


9.8803970  9.93  303  34  IQ.0669666 
9.8802887  9.933289010,06671  1C 
89.81372509.8801803  g.93 3 5446  10.0664554 
9.8138721  9.88007199.9338003  10.0661997 

9.814-01929.87996349.9340159!  1 0.06  5  944  ^ 


9.8141662  9.8798548  9-9343  1 14U0.0656886 
9.8 143131  9.8797462  9.9  345*^70  10.06543 3c 
9.'8 144600 9.8796375  9.9348225  10,0651775 
9.8 146067  9.8795287  9.-93  50780:10.0949220 


47 


489.8151928 
9.8153391 

9.8 1 54854  9.8788748 


49 

59 


9.8 147534  9.8794 199  9-9  35333  5110.0646665 

10.06441 1 1 
1 0.064 1 5  56 
i6.o6396d'2 
1 0.06  3  6448 
10.0633895 


9.8 1 48999  9.879  3 1 1  o  9-9  3  S  5  8  89 
9.8 1 50464  9.879202 1 9.93  5^444 


9.87909309.9360998 
9.8789840  9.9363552 


9.8 1563  15  9.8787656 
9,8 157776 


51 

52 

53 

559.8162152 


9.8159 23 5  9.8785470 
9.8 160694  9.8784'376 


569.8 163609 
57 

1 


5 

5,9  9 
60  9.8 169425 


9.8786563  9.9371212 

9.9373765 

5.93763 18 


9.8783281 

9*878  2 186 
9.8165066  9.8781090 

9 -.^7799  94 


SINE. 
Complement 


9-S777799 


9.9366105 


9.9368659 


9.937887 


1 


9,9381423 

9.938397,5 

9.9386527 


9.9.391631 


.  1  Sine. 


f  A  N  G  E  Ni  r 
Complement. 


Tang. 


Co.n.AriLniuC' 

Cuiii.  AuIlj. 

tic.  of  Sine. 

of  Sine  Com. 

30 

.1S74556 

.1189545 

29 

.1873077 

1 190624 

28 

.  187  I  599 

.1191704 

27 

.1870122 

$ 

.  1 192785 

26 

.  1868646 

1 193866 

25 

•  1867  i?  i 

.  I  1 94948 

24 

.1865697 

1  i96d3o| 

23 

.1864223 

.1197113! 

22 

.  1862750 

.  1 19819711 

21 

.186 1279 

.1 199281 

20 

.1859808 

.1200366 

19 

.1858338 

.1201452 

18 

.1856869 

.1202538 

11 

i 

.1855400 

■1203625 

16 

-1853933 

.  I ZO47  I  3 

15 

.1852466 

.1205801 

14 

.185100 1 

.120689c 

13 

.1849536 

>1207979 

12 

.1848072 

1.1209070 

11 

.  1846609 

.1210160 

\ 

IC 

.1845146 

.1211252 

9 

.1843685 

.1212344 

8 

.1842224 

.1213437 

;  7 

.1840765 

.I214530. 

►  6 

. 1839306 

.12156241 

5 

.1837848 

.12167I9I 

1 ' 4 

.1836391 

.12178141 

\  3 

•1834934 

.1218910I, 

2 

.183^3479 

.  1 220606 1 

1  1 

1832025 

,I221i04| 

)  ■  0 

1.1830571 

I22220l| 

49 

'  /  • 

‘  *  1 

1 

bine. 

5  1  LM  £L 

Complement. 

1  ang. 

1  A  IN  0  t  N  r 
Comp^emeni:. 

iv.o.n.  /iricn 
Imetic.  of  Sine 

-  coifl.  Arith. 

.  of  Sine  Com. 

9.4  1  694.29 

.9.8777799 

9.935 163c 

10  0608369 

i6c 

183057c 

)  •  1 2,2.220  1 

1 

2 

3 

4 

4  8170882 
9.8172334 
9.8  173785 
9.817523. 

98  176683 

-  - 

9.877670c 
9  8775601 

9  8774501 
9  8773401 
9-8772300 

9-9394182 
9-9396733 
9  9399284 
9.9401 83  5 
9.940+385 

10-0605818 
10,0603267 
to  0600716 
10.0598 165 
10.0595615 

55 

5^ 
**  ^ 
)  / 

56 
)) 

1  .’18291 18 
1 82^666 
’  ■ 1 8262 15 
’  .1824765 
.1823315 

.1223300 
' ‘^-4399 

.1225499 
- 1226599 
.1227700 

6 

7 

8 

9 

1C 

9*8 178 1 3  3 

9.8179581 

9.8181028 

>•8 182474 
9.8 1839 19 

9.877.1 198 

9.8770096 

9.8768993 

9.8767889 

9.8766783 

19.9406936 
9.9409486 
9.9412036 
9.94 14585 
9.9417135 

1 0  0  59  3  064 
10  05905  14 
10  0587964 
10.0585415 
10.0582865 

54|*  182 1867 
53 •  1 820419 
521 18 18972 
5 1|.  1 3 17526 
5o|.i8i6o8i 

•  1228802 

. I 229904 
. (23 1007 

•  12321 1 1 
•^233215 

.1234320 

.1235426 

•  1 23653 1 
.1237639 
.1238747 

1 1 

u 

13 

H 

9.8 185364 
9.8 186807 
9.8 18825c 
9.8189692 

9.8191133 

9.8,765680 
9.8764574 
9  8763468 
9.8762361 
9.8761253 

9.9419684 

9-9+22233 

9.9424.782 

9:94273  3  ! 

9.9429879 

,10.05803  16 
10.0577767 
10  0575218 
10.0572669 
lo  0570121 

+9 

48 

+7 

46 

45 

.1814936 

.1813193 

.181 175c 
W810308 
.1808867 

i6 

>7 

18 

19 

2C 

... 

9.8 1925:73 
9.8 194012 
9.8195450 
9.8196887 
9.8198325 

9.8760143 
9.8759036 
9.8757927 
9.8756816 
9  8755706 

9.9432428 

9.9434976 

9.9437524 

9.944.OO72 

9.94.42619 

10.0567572 
10.0565024 
10.0562476 
10.0559928 
10.055738 1 

+4 

43 

42 

41 

.+0 

.1+07427 

.1805988 
.  1804550 
.1803 1 12 
.1801675 

.1239855 
. 1 2409  64 
.  1 24207  3 
.1243 184 

. 1 244  294 

.1245406 
.  12465 18 
.124763 I 
.1248744 
.1249858 

.1250972 

.1252088- 

.1253205 

.1254321. 

.1255430 

21 

22 

23 

24 

il 

9.8 19976 1 
9.8201 196 
9.8202630 
9. 8  20406  3  J 

9.820549^ 

9.8754594 

9.8753482 

9.8752369 

9-8751256 

9.87<;oi4l 

9.9445166 

9,94477  14 

9.9450261 

9.9451807 

9-94553  54 

10.0554854 

10,0552286 

+0.0549739 
10.0547  Ig3 

10.0544646 

39 

38 

37 

36 

35 

.1800239 

.1798804 

.1797570 

•1795937 

.1794504 

. 179  3  07  3 
. 179 1 642 
.1790212 
.1788783 
.1787354 

26 

27 

28 

2c 

v' 

30 

9.8206927 
9.82083  5a< 
9.8209788< 

^•82  I  1217' 

9.8212646 

9.8749027 
9.8747912 
9.8746795- 
9.8745679 
5.8744561 ; 

9 -94 5 7900 
9.9460447 
9.9462993 
9.946?  5  39 

9,94-68084 

10.0542100 
10.0539553 
10.0537007 
10.053446 1 
10.053 19 16 

34 

33 
32 
3 1 

30 

SINE 

Complesnent. 

\ 

Sine. 

r  ANGEN  T 
ComplemeHt. 

Tang. 

+8 

f 


/ 


e 


\ 


/ 


i>inc. 

SINK 

Q>mple.Tient. 

Tang. 

T  A  N  G  E  N  1 
Complement. 

lorn.  Arirft- 
metic.  of  Sine. 

Co  n.  Aritli, 
of  Sine  Com. 

}C 

9.82  1  2646 

'9.8744561 

9.9468084 

10.053 19 16 

5C 

.1787354 

.1255439 

5 1 

n 

54 

55 

9.82  I4O7  3 
^821 5500 
9.82  16926 
9,821835  1 
9.82  19775 

9.8743443 

9.87423,25 

9.8741205 

9.8740085 

9.8738965 

9.947063c 

9.9473175 

9.9475720 
9.9478265 
9.94808 10 

10.Q529  370 
10.0526825 
10.052428c 

10.052  I73  5 
10.05  19  190 

29 

28 

27 

26 

.1785927 

.1784500 

.1783074 

.1781649 

•1780225 

.1256557 
.1257675 
.1 258796' 

.1259915 
•  126(035! 

36 

57 

58 

59 

40 

9.8221 198 

9.822262 « 
9.8224042 
9.8225463 
9.8226883 

9.8737844 

9.8736722 

9.8735599 

9.8734476 

9:8733352 

9^9483355’ 

9.9485899 

9.9488443 

9.9490987 
9-9493  531 

10.05  S6645 
10.0514101 

10.05  *  *  557 

10.050901 3 
10.0506+69 

24 

12 

21 

20 

j.  1778802 

•1777379 

.1775958 

•S774537 

.1773117 

.1262156 

.1263278; 

•  1 126440  i 
•1265524 
« 1266648 

41 

42 

43 

44 

45 

9.8228302 
9.822972 1 
9.823 1138 
9.8232555 
9.8233971 

9.87312227 

9.873  I  102 
9.87  29976 

9.8728849 

9.8727722 

9.9496075 

9.9498619 

9-9  50 ‘1 62 
9.9503705 
9.9506248 

10.0503925 

10.0501381 

10.0498838 

10.0496295 

10.0493752 

19 

18 

‘7 

16 

11 

.1771698 

.1770279 

.1768862 

.1767445 

•1766029 

.1267773 

.  1268898 
.127002., 
.1271 151 
.127227' 

46 

47 

48 

49 

50 

9.8235386 
9.8236800 
9.823821 3 
9.8239626 
9.8241037 

9.8726594 

9.8725466 

9.8724337 

9.8723207 

9.8722076 

9.950879] 

9.95s  1334 

9.9513876 

9.9516419 

9.9518961 

10.049 1209 
10.0488666 
10.0486 124 
10.0483581 
lo.o.fS  1039 

H 

13 

12 

1 1 

10 

.1764614 

.1763200 

.1761787 

.1760374 

.1758963 

.127340 
.1 27453.  j 
.127566  3 
.1276793 
.1277924 

5  ‘ 

52 

53 

54 

55 

9.8242448 

9.8243858 

9.8245^267 

9.8246676 

9.8248083 

9.8720945 
9.8719813 
9.8718681 
9.87  17548 
9.87164I4 

9.9521503 

9.9524045 

9.9526587 

9.9529128 

9.9531670 

10.0478497 

tO.0475955 

10.0473413 

10.0470872 

10.0468330 

9 

8 

7 

6 

5 

.1757552 

.1756142 

•1754733 

.1753324 

.1751917 

,  1 27905 c 
.1280187 

.128 13  19 

A  ^  ✓ 

.128245  ^ 
.1483586 

56 

57 

58 

59 

60 

9.8249490 
9.8250896 
9.8252301 
9.8253705 
9.8255 109 

9.8715279 
9.8714144 
9.87  J  3008 
9.8711872 

9.8710735 

9.9534211 

9.9536752 

9.9539293 

9.9541834 

9.9544.374 

10.0465789 

1 0.046  3  248 
10.0460707 
10,0458166 
10.0455626 

4 

3 

2 

1 

0 

48 

.17505 10 
.1749104 
.1747699 
.1746295, 
.1744891 

.1284721 

.1285856 

■1286992 

.1288128 

•11^^26^ 

SINE 
Complement.  | 

Sine. 

r ANGE  NT 
Comolfment. 

Tang, 

1 

*  ’’  - 

*  Ol. 

L2  Sine.  1 

SINE 

CoTiplemcrtt. 

Tang.  ^ 

1  c  0.8255  io9|Q-87  10735  . 

>.9544374  1' 

1  19^82565  12*5 
1  2  9.82579  13ic 
1  39.8259314c 
1  419.82607I5C 

I  519.8262114c 

>.8709597  < 
>.8708458  1 
>.8707319 
>.8706179 
>.8705039 

>.9546915  1' 

9-95494S5 

9-9S5»995f‘' 

99554535  “ 

9.9557075  i< 

1  619.82635  12l( 
I  79.8264910 

1  819.8266307 

1  919.8267703 

1 1 Op. 8269098 

>.8703898 

9.8702756 

9.8701613 

9.8700470 

9.8699326 

9.95S96i5U< 

9.956215411' 
9.9564694  I 
9.9567233  I 

9-9569772^ 

ll  1 19.827049  3 
11219.8271887 

1 13  9.8273279 

1 14  9.827467  I 
11519.8276063 

9.8698182 

9.8697037 

9.8695891 

9.8694744 

9.8693597 

9.9572311  1 
9.9574850U 

9-9577389  ‘ 

9.9579927  1 
^.9582465^ 

|i6|g.8277453 

11719.8278843 
1 1 8(9.828023  1 
ji9W.828i6i9 

12019.8283006 

9.^69  2449 
9.869 1 30  J 

9.8690152 

9.8689002 

9.8687851 

9.9586004  1 
9.9587542  ' 
9.9590080  1 
9.9592618  i 

9-9595*55  ‘ 

12119.8284393 
I229. 8285778 
123  9.8287163 
1249.8288547 

|25  9.8289930 

9.8686700 
9.8685548 
9  8684396 
9.8683242 
9.868208S 

9.9597693  1 
9.96002301* 
9.96027671* 
,9.96053651* 
9.96078421 1 

■26  9.8291312 

27  9.8292694 

28  9.8294075 
299.8295454 

li?k-^296833 

9.8680934 
9.8679779 
9.8678623 
p. 8677466 
,19.8676305 

.9.96103781* 

9.961291511 

9.961545211 
» 9.961798811 
9.96205254 

[sine 

1  Sine. 

t  an  GENTl 
Complement.  ' 

10.0455626 


10.0440385 


Corp.  Arith-ICwn, 
wet,  of  Sine.  1  oc  -Sl 


60.174489 1 


59*  1743488 
58.1742087 
J7. 1740686 
56'.  1739285 
551. 1737886 


10.0427689 


54' 

53 

5» 

12 

49 

48 

47 

46 

45 


Arith.l 
Sijje  Co.Ti. 


1289265 
1290403 
129  I542I 
•  1291681 
•1293821! 
1294961 

.12961021 
1297244 
.1298387 
1299530 
.1300674 


.1736488 
.1735090 

.1733693 

1732297 
1730902 

.1729507.1301818 


.17281 1-3 
172672 1 
1725329 

1723937 


1302963 

il304\09l 

13052561 

1306403 


44-1722547. 13075511 
43  •172^57. 1308699 

42 . 17 19769 . 1 309848 
41.1718381.1310998 
40;.  17 16994 .13  12149 

17156071.1313300] 


I- 


39 

38.1714222 

37* 17 1^837 

36.1711453 

35.1710070 


34.1708688 
33I1707306 
3211705925 
31.1704546 
30.1703 167 


Tang.  147 


13144521 
.1315604] 
.131675' 
13  I79  I2| 


13 19066 
1320221 

,1321377 

1322534 

.1323961 


iil 


Sine. 

19.82968^3 


9.86'?S309l9«9<^^0S2  5l  ^?^^79475  3Q 


i'p 

2 

1?3 
.341 

n 

36] 

37 


82982  12 

9.8299589 
9.8300966 

9' 

19' 


SINE 
Connpkmcnt. 


1  aug. 


r  A  lx  u  c.  1' 

Ci^riiplemcnt. 


9.8675 15  il9«962306  I  10.0376939 
9.8673992  9-99255'97'I0.0374403 
_ 9.8672833  9*9628i33  10.0371867 

.830234219-867  i673l9*9630669  10.03693 3 1 


.830509  I 
.8  3064-63^ 

:j8j9-8307837 
39I9. 8309209 
14^9.83 10580 


(41 
42 
I43 

■$ 
I46 
•7 

148 


[9.83  U950 
9.8  3  1 3  3  20 


9.86681899-9638275  io.o3'6  1725 

9.8667026  9«964o8  1 1  10.035,9 189 
9.8665863  9*9643  346  10.03  56654 

9.866469919*964588 1|  10.03  54^  ^9 

9.8663  5  3419*96484 1 6j'i  0.03  5.1 584 
9.8662369  9*965095 1  10.0549049 


9.83 14688  9.866 1  202[9*965  3486  10.03465 14 
9.83 16056  9*866oo3'6|9»9656o2d  10.0343980 
9.83 17422  9.86588689.9658555  »0*034t44!5 


50 

51I9.8325609 

52 

153 

1 54 

155 


9.8326970 
9.832833 1 

9 
9 


.83  29691 
.833  105c 


1.83  18789  9*86577O0f9*966i©8d  10.03  38911 
1.8  3  20 1 5  5  9  *86  56  5  3 1  [9.9  66  3  62  3  1 0.0  3  3  6  3  77 

.83215  i9|9-8655362j9.9666i57|io.0333843 

.8322883 

[7.8324246 


9.86541929.9668692  10.0331308 

9.865302il9-967»225|i0.0328775 


9.865 1849  9*9673759  *0.03  26241 


9.86495049. 


9.8647 15619.9683  8931 10.03  »6107. 


5619.8332408 

57  9-8333766 
kS  9.8335122 

!5.9  9 


do  9.8337843 


SINE 
Complement. 


eoin.ifitiiiiic- 

tic.  of  Sine. 

Cu.il.  rliit.. 

of  Sine  Com. 

.1703 167 

.132369 1 

. 1701788 
.170041 i 
.  1 699034 
.  16976  <(8 
;  .1696283 

1 3  24849 
.  1326008I 
.13271671 
.13283271 
.132948^ 

1694909 
;  -1693536 
)  1692163 
I-  .1690791 
)  .16894.20 

.1330649I 
.1331811] 
.13  3 1974] 

.13341 37] 

.13353611 

) .1688050 
5. 1686680 
7 .1685312 
5.1683944 
1682577 

.1336466] 

.13376311 

1338797] 

1 3  399644 

.1341132] 

[.168 1211 
5.1679845 
2.1678481 
1 .1677117 
O'.  1675754 

,.1342300] 
j;l  $434691 
1.1344638] 
.1345808] 
1. 1 346979] 

9  ;i67439  11.134815  it 

8.1673030.T349323I 
7 .167 1669 . 1 3  504961 
6 .1670309 . 1351 66911 
^ .  1 6689  50].  135  2844)  ’ 

9,8644806  9.9688960 10.03 1 1040 
9.8643629  9.969 1493F1 0.0308 507  2 
9.864245 2  9.9694025ri 0.03059^4  I 
9.864 127 5 [9.969 6 5-59P0*030344n  '® 

TANGENT 
ComplcmeBt 


i666234|.1355I9.< 

.1664878.1356371] 

.i663522Li35754r 

.1662167L135872 


I 


— 

4-3 

Sine. 

SINE 

Co.-npiemcnt. 

Tang. 

tangent 

Complement. 

.Corn.  Arit^* 
_ _ ’metic.  of  S'ne. 

y 

Com.  AritTi. 
of  Sine  Com. 

0 

9-8  3  37833 

9.864  J  275 

9.9696559 

10  O3O344 1 

^'.1662 167 

.1358725 

) 

'Z 

‘4 

3; 

9  8339188 
9.834054] 
9'834l89i| 

9.8343246 

9.8344597 

9.864OO96 
P. 86389  I7 

9.8637737 

98636557 
9.863  5  376 

9.9699091 

99701624 

9.9704157 

9.95^6689 

9.9709221, 

10.0300909 

10.0298376 

10  0295843 
10.02933  I ) 
10,0290779 

59J.I66O  ;  12 
>^■.1659459 
57.1658106 
56-1656754 
^1.1655403 

•1359904, 

.1361083] 

•I 3622631 

.1363443 

.1364624 

6 

7 

» 

.  9 

. 

IC 

9.8345948 

9.8347297 

9.8348646 

9.834999, 

9.8351  341 

5.8634194 
P. 863301  i 
p.863  1828 
9.8630644 
9.8629460 

9.9711754 

9.9714286 

9.9716818, 

9.9719350 

9.9721882 

io  0288246 
10.0285713 
10  0283 182 
10.0280659 
10.02781  18 

54'.  16  5405  2 
53 .1652703 
52.1651,359 
51.1650C06 
56>j.  1648659 

.1365806 

.  1366989 
•  I 368172 
•1369356 
.1370540 

1 1 

12 

i3 

H 

15 

9.8352688 

9.835403: 

9.8355378 

9.8356722 

9.8358066 

9.8628274 

'9.8627088 

9.8625902 

9.8624714 

9.862352c 

9-97^4413 

9.9726941 

9.9729477 

9.9732008 

9-9734539 

16.027.5587 

10.0173055 

10.0270523 

10.0267992 

I  0.026546  1 

+9 

48 

VI 

46 

4-5 

i  - - 

1. 1 64-7  3  1 2 
.1645967 
.1644622 
.1643278 
.164191$  4 

.1371726 

.13729  '2 

.  1374098 
.1375286 
•1376474 

i6 

>7 

18 

19 

20 

9.8359408 
9.836075c 
9.836209  1 
9.8363431 
9.8364771 

9.8622338 
9.862  II4S 
9.8619958 
9.8618767 
9  8617576 

9.973707 1 
9.9739602; 

9.9742133 

9.9744664 

9.974719,5 

10.6262929 

10.0260398 

10.0257867 

10.0255336 

10.0252805 

44 

43 

42 

41 

.1640592 
■  163925c 
.1637909 
.1636569 
.1635229 

•1377662 

.1378852 

.1380042 

.I38r233 

.1382424 

il 

22 

23 

?4 

9.8366109 

9.8367447 

9.8368784 

9.8370121 

9.8371456 

9.8616383 
9.86 1.5 190 
9.8613997 
9.8612803 
9.861.1608 

9.9749726 
9.9752257 
9.9754787 
9.97573  18 
9.9759849 

10.0250274 

.10.0247743 

10.0245213 

10.0242682 

10.024015] 

39 

38 

37 

36 

35 

.163389 1 

•1.632553 

.1631216 

.1629879 

.1628544 

•  1383617 
.1384810 
. 1386003 
.1387197 

•  1 388392 

26 

27 

:  28 

29 

5C 

9.837279  i'p.86 10412 
9.8  37412  5I9. 86092 1 5 
9.83754589.8608018 
9.83767909.8606821 
19.83781 229. 86056I2 

9.9762379 

9.976495-09 

9.9767440 

9-9769970 

9.9772500 

10.0237621 
10.023509  1 
10.0232560 
10.0230030 
10.0227*500 

34 

33 

32 

3,1 

3P 

..1627209 

.1625875 

,,1,624542 

.1623210 

.1621878 

1389588 

.1390785 

.T391982 

.1393179 
•  1394378^ 

SINE  ] 

Complement.  ■  oinC.  . 

T  ANGEN  T 
CompWment. 

Tang.  ‘ 

«6| 

> 

S  1  ln  E 
Conitilement- 

Tang. 

r  A  N  0  b  N  f  1 

Complement.  | 

\^o  n.Ancn.nc-, 
tiC.  of  Sine. 

of  Sine  Co.m. 

g.8605622 

9.9772500 

10.0227  5  oo|  3  c 

.162  1878 

.1394578 

9.8604423 

9.8603223 

9.8602022 

9.8600821 

9.8^99619 

9.9775030 
9.9777560 
9.978009C 
9.9782620 
9.9785 1 49 

10.0224970*29 
10.022244028 
10.02199  1027 
10.021738026 
10.02  1485  1I25 

•  1620547 
.  16  192  17 
.  1617888 

•  16  16559 
.1615231 

•1395577 

.1396777 

.1397978 

.1399*79 

.  1400381 

9.859^4^6' 

9.8597213 

9.8596009 

9.8594804 

9.8593599 

9.9787679 

9.9790209 

9*9792738 

9.9795268 

9.9797797 

10.0212321 
10.020979  1 
10.0207262 
10.0204732 
10.0202203 

24 

16 

11 

2  J 

20 

.161 39O4 
.1612578 
161 1253 
.1609928 
.1608604 

•  1401584 

•  1402787 
.1403991 

1405 196 
1406401 

9.8592393 
9.8591  186 
9.8589978 
9.8588770 
9.858756  1 

9.9800326 

9.9802856 

9.9805385 
9.98079 14 
9.9810443 

xo.o  199674 
10.0197144 
10.01946  1  5 
10.0192086 
10.0189557 

19 

18 

17 

16 

15 

.1607281 
.1605959 
.  1604637 
.16033 16 
.1601996 

.  I4O76O7 
.1408814 
1410022 
.1411230 

.1412439 

9.858635 1 
9.8585 141 
9.8583929 
9.8582718 
9.8581505 

9.98 12972 
9.9815501 
9.9818030 
9.9820559 
9.9823087, 

10.0187028 
10.0184499 
10^018  1970 
10.0179441 
10.01769  13 

H 

13 

12 

1  T 

10 

.1600677 

.1599358 

.1598041 

.1596724 

•1595407 

.1413649 
.1414859 
.141607] 
.1417282 
.141 849  5 

9.8580292 

9.8579078 

9.8577863 

9.8576648 

9-8575432 

9.9825616 

9.9828145 

9.9830673 

5.9833202 

9.9835730 

10.0174384 

10.0171855 

10.0169327 

10.0166798 

10.0164270 

8 

7 

6 

5' 

.  1594092 
.1592777 
.1591463 
.1590150 
.1588838 

:  14 19708 
.  142092^ 
.1422137 

.142335? 

.1424568 

.1587526 

.1586215 

.1584905 

1583596 

.1582287 

.1425783 

.1427002 

.1428221 

.1429439 

,1430^50 

p.8574215 

9.8572998 

9.8571779 

9.857056] 

9.8569341 

9.9838259 

9.9840787 

9.9843315 

9.9845844 

9.9848372 

19.0161741 

10.0159213 

10.0156685 

40.0154156 

10.0151628 

4 

3 

2 

1 

0 

Sine. 

TANGENT 

Tang. 

;  "  i 

43' 

3C 

3  J 
3? 

33 

34 

35 

Sine. 

9.8  -  78  I  2:> 

9-8379453 

8380783 
). 8382112 
9.838344* 
9.8384-76^ 

36 

37 

38 

39 
+0 

9.8386096 

9.838742: 

9.8388747 

9.8-390072 

9.83911596 

41 

47 

43 

44 

45 

9.8392719 
9.839404  1 
9.8395563 
9.8396684 
9.8398004 

46 

47 

48 

49 

50 

9.8399323 

9.8400642 

9,8401959 

9,8403276 

9.8404593 

51 

5? 

53 

54 

55 

9.8405908 
9.8407223 
9.8408537 
9.8409850 
9.841 1162 

56 

•57 

5S 

1^ 

9.84124.74 

9.8413785 

9.8415095 

9.8416404 

9.8417713 

SINE 

Complement. 

|44|  Sine.  | 

SI  N  E  . 
CoTioIemenr. 

Tang. 

T ANGENT 
CompleTienr. 

Com.  Arith 
met.  of  Sine. 

Com.  Aritn.|. 
of  Sine  Com. 

1  019.84177151' 

9.8569341 

^.9848372 

10. 0 151628 

60 

.1582287 

.1430659 

I  119.8419021! 

1  29.8420528 
319.8421634] 

1  4p*^4^^939j 

j  5j9.8424244j 

9'8568i2i 

9.8566900 

9-8565678 

9.8564455 

9.8563232 

9.9850900 

9*9853428 

9  9855956 

9.9858484 

9.9861012 

10.0149  '0'^ 

10.0146572 
I6.0I44044 
10.0141 5 16 
10.0138988 

59 

5' 

56 

55 

.1580979 

1579671 

1578366 

.1577061 

.1575756 

•  143 11879 

.*433109 

•*434322 

•*435545 

•*436768 

1  ■  ^19  S  54^1 

j  7  9-8426851 

1  89.8428154 
9  9.8429456 
11019.84307571 

9.8562008 
9.8560784 
9-8559558 
98558332 
9.8557 1061 

9.9863  540 
9.9866068 
9.9868596 
9.9871 123 
9.9873651 

10.0136460 

10.0133932 

10.013 14O4 

10.0128877 

10.0126349 

5^ 

53 

52 

5> 

5c 

.1574452 

.1573149 

.1571846 

.1570544 

.1569243 

‘H3799^ 

.144044.2 
.144^668 
.  1442894 

ji  119.8432057 
12b. 8433356 
13  9.8434655 
14918435953 
11551984372-50 

9.8555878 

9.855465c 

9.8553421 
9.8552192 
9.855096 1| 

9.9876179 

9.9878706 

9.98812.34 

9.9883761 

9.9886289 

10.0123821 
10.0121294 
1 0.0 1  18766 
10.01 16239 
10.01 1-3711 

49 

48 

47 

46 

±1 

*56794.3 

1566644 

.1565345 

.1564047 

•1562750 

.1444122 

.1445350 

.1446579 

.1447808 

.1449039 

1169,8438547 

11,79.8439842 
ji8  9.8441 137 

199.8442432 

[209.84457^5 

9  8549730 
b.8  548499 1 
9.8547266 
9.8546033 

9.8544799 

9  9888816 
9.9891344 
[9.989387 1- 
9.9896399 
9.9898926 

10.0111 184 
10.0108656 
10.0106129 
10.0103601 
40.0101074 

44 

43 

42 

41 

4^ 

.1561453 

.1560158 

.1558863 

.1557568 

.1556275 

.1450270 

.1451501 

•*45^7  34  ‘ 
.1453967 

.1455201 

I21I9.8445018 

I22I9  8446  3 

23  9; 8447601 

24  9.844889  1 
2  519.8450!!  81 

9.8543564 

9.8542329 

9.8541093 

9.8539856 

19.8538619 

9.9901453 
b-9903981 
19.9906508 
L9909035 
[9.99 1 1 562 

.10.0098547 
10.0096Q19 
ro.009  3492 
10.009096^ 
10.0088438 

39 

38 

37. 

36 

35 

.1554982 

.1553690 

.1552399 

.1551109 

.  1 549819 

.1456436 
.*457671 , 
.1458907 i 
.  1 460 1 44 ' 
.1^1381 ! 

26I9.845 147c 
2719.8452758 
289.8454045 

.  ?9  9-845533,2 

H3ob.84^66,g 

9.8537381 

19.8536142 

9.8534902 

19.8533662 

!l9.8532421 

19.99 14089 

I9 .99 16616 

b.9919143 

19.9921670 

[9.9924197 

10.0^8591 1 
10.0083384 
10.0080857 
10.0078330 
10.0075803 

34 

33 

32 

31 

30 

.1548530 

.1547242 

.*545955 
;  1 544.668 

i1543j82 

.1462619 ! 
.1463858  ^ 
. 1465098 ' 

.'14663  38  • 

.1467579:. 

SINE 

1  Complement. 

1  Sine. 

|tanoent 

'  Comiiknwntt 

Tang., 

44 

1  ■ 

r 

I+4| 

liq 

Pi' 

P 

m 

34 

hd 

6ine.  J 

SINE 
Comple  nent. 

.  Tang. 

r  A  N  0  E  M  r 

Conplemenr. 

Loi=n. 

rnetic.  of  Sine. 

',.0.11.  /ira*  1 

of  Sine  Com.  j 

?.%566  i8l 

^.8532+21  < 

9.9924197 

10.0075803 

50 

.1543382 

.146757c 

^.8457903! 

j.8459i88| 
9.846047 1| 
9.84617541 
9.84630^61 

9.85311799-9926724 

9.85299369.9929251 

9.8528693  9.9931778 

9.85274499.9934305 
9.8526204  9.99  3683  2 

10.0073276 

10.0070749 

10.0068222 

10.0065695 

10.0063 168 

29 

28 

^7 

26 

.1542097 

.1540812 

.1539529 

.1538246 

.1536964 

•1468821 

•  1470064I 
.14713071 

.1472551I 

•147379'“+ 

J6 

37 

38 

39 
14^ 

9.84643 18 
9.8465599 
9.8466079 
9-  8468158 
9.8469436 

9.85249599.9939359 

9.85237139.9941886 
9.85224669.9944413 
9.852 12 1819.9946940 

|9.85I9970'9.9949466 

10.006064] 
10  0058114 
10.0055587 
10.0053060 
10.0050534 

24 

23 

22 

21 

20 

. 1535682 

.1534401 

•1533121 

.1531842 

.1530564 

.1475041 

.14762871 

14775341 

.14787821 

.14800301 

H 

1+2 

1+3 

1+4! 

1+5, 

1+6' 

1+7 

1+8 

[49 

150 

9.8470714 
9.847199 1 
9.8475267 
9.8474543 
'9.8475817 

9.85i872i’9'.995i99  3 

9.85174719.9954520 

9.85162209.9957047 

9.85149699.9959573 

9.85137179.9962100 

10.0048007 

10.0045480 

10.0042953 

10.0040427 

,10.0037900 

19 

18 

17 

16 

ii 

1529286 

.1528009 

.1526733 

.1525457 

.1524183 

.1481 27c  1 
.1482529! 

p 14837801 
.1485031! 
.1486283I 

9 .847709 1 
I9.3478365 

to.8479637 

19784809^9 

[9,8482 1 8c 

9.85 124659.9964627 
9.851 121 19.9967154 
9 .85099  579.9969680 
9.85o8702'9.9972207 

9 .8  50744619. 99.747  34 

10.0035575 

10.0032846 

10.0030320 

10.00277913 

10.0025266 

h' 

13 

12 

1 1 

10 

ii  5  22900 
.1521635 
.1520363 
.1519091 
.1517820 

•14875351 

•  1488789! 

.  14900431 
.1491298! 
.1492554! 

(51 

Is  2 
[53 

:54 

55 

[9.848345c 

I9. 848472c 
9.8485989 
9.8487257 
9.8488524 

9.85061909.9977260 
9.850493319.9979787 
9.85036759.99.823 14 
9.85024 179.9984840 

9.850.11 5719.9987.367 

10.0022740 

10.0020213 

10.0017686 

10.0015160 

10.0012633 

9 

8 

7 

6 

5 

.1516550 
.1515280 
. 1 5 140 1 1 

ii5iZ743 

.151 1476 

.  1.^938  ic| 
.14950671 
,1496325 

.1497583 

•  149^8431 

56 

’57 

58 

•59 

60 

9.8489791 

9.8491057 

9.8492322 

9.8493586 

9.849485c 

9.8499897 

^.8498637 

9.8497375 

9.8496113 

9.8494850 

9.9989893 

9.9992420 

9.9994947 

9.9997473 

10.  000000c 

10.0010107 

10.000758c 

10.0005053 

10.0002527 

10,000000c 

+ 

3 

■  2 

I 

;  C 

.15 10209 
.1508943 
..1507678 

i 1506414 

>1.1505150 

.1500103* 
.1501363 
-1502625 
.1503887 
j 1 505 1 50 

$  I  N  E 
s  Complement* 

’  Sine, 

TA  NGfiNl 
’  Complement, 

Llm- 

45 
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Jlfif.theiratical  and Sea-Bccks  printed  fcr,  and  Sold  WillisiTl  FiniCJ*, 
Bookcfelier,  at  the  antient  Shop  by  the  Poftcrn  on  Tovver-Hiil.  Tho¬ 
mas  Paflenger,/f.  the  Three  Bibles London  Bridge,  W  Ralph 
omith,  at  the  Bible  in  Cornhili,  near  the  Royal  Exchange.  ' 

i 

TH  E  MxYimrs  containing  the  Arc  of  Navigation,  Surveying,  Gaut 

g^ing,  Gunnery,  Aftronomy,  Dialling,  and  Fortification.  ,  By  Cape.  Sm,. 
Smtfiy.,  Folio.  .  ^  . 

The  Coalihtg  PHct^  with  new  Sand  draughts,  by  7.  Se/Jer» 

The  Mxmns  New  Kakndar  *,  by  Nxthamel  Colfin. 

The  Sea- Mans  Kalendar  5  by  Henry  Philips^ 

The  Sea-mans  Pra6lice ;  by  Richard  Norwood, 

Norwoods  Do(51:rine  of  Triangles  with  Logarithms,  exaftly  Correiffed,  and  much 
enlarged  by  the  Author. 

PraNkal  Navigation^  being  an  Tntroduftion  to  the  whole  Art^  the  third  Edition 
carefully  Correded  by  J,  Seller. 

The  Sea-ma.ns  Limonary,  or  the  Expofition  and  Demonftration  of  all  the  parts  and 
things  belonging  to  ,a  Ship  ^  by  Sir  Henry  Manwaring. 

and  (hewing  the  ufe  of  the  Plain  Scale  in  Navigation,  Artronomy, 

^  The  Sea-mans  Companion^  teaching  Arithmetick,  Geometry  ,  Trigonometry  Na<« 
vigation  and  Aftronomy  *,  by  MattheWyNorwood. 

The  Compleat  Canoneer.,  (hewing  th^rinciples  and  Grounds  of  the  Art  ofGun^' 
nery  ;  as  alfo  feveral  Firc-works  fOr-Jea^^dLand.^  ,  - 

The  Safeguard  of  Sailers  ^  an^  hiOts'nSett^imr.^  deferibing  the  Sea-Coafts  of 
England^  Scotland^  Ireland^  France^ Holland^  Denmatl^^  Norway^  &c.  according  to  the 
neweft  Waggoner^  with  new  Sea-Charts.  A  Book  very  uleful. 

^ThcCompleat  Modalift^  (hewing  how  to  faifetheM^el  of  any  Ship  orVeflel 
cither  in  Proportion  or  out  of  Proportton,  and  to  find  the  length  and  bignefs  of  eve¬ 
ry  Rope  in  all  VelTcls  exadly,  with  the  weight  of  their  Anchors  and  Cables.  Alfo 
the  Boat-Swains  Art  ^  by  H.  Bond.  ' 

The  Compleat  Ship-wright^  teaching  the  proportions  ufed  by  experienc’d  Ship¬ 
wrights  according  to  their  cuftom  of  Building  with  the  drawing  of  a  haught,  the 
making  and  marking  of  a  bend  of  Moulds^  both  by  Arithmetick  and  Geometry  j  by 
Ed.Bujhnel.  ,  '  , 

The  Geometrical  Sea-manf\\^mvig  the  three  kinds  of  Sailing  by  the  true  Sea-Chart, 
Mercator^Qhm^ferAhy  a  Great  Circle,with two Traverfe Tables  added j6yi^.Ffe7/;?r. 

Norwood's  Epitome^z^iplycA  to  Plain  and  Sailing,  with  ufeful  Tables  in 

Navigation,  carefully  Correfted,  &c. 

An  Epitome  of  Navigation  ;  hy  H,  Glllehrand, 

The  Mariners  Compafs  re6lifjedy  A  Book  furnifhed  with  Tables  of  Hours  and  Azi¬ 
muth,  ufeful  in  Navigation;  Calculated  from  o  deg.  to  60  deg.  of  Latitude:  with 
the  Ufe  of  all  Inftruments  in  Navigation :  By  Andrew  WaJ^ley. 

^Mathematical  Manualyhy  Mr.  Philips^  of  Navigation,  Gunnery^  Dialling,  Survey¬ 
ing,  Gauging ;  with  a  Table  of  Logarithms,  to  10000. 

There  are  alfo  fold  all  other  forts  of  Mathematical  and  Sea-Books  in  Englilhy  or 
Books  of  any  other  Subje<ft,  as  Divinity^Hiflory^  Poetry ^&c.  Waggoners,  Sea-Charts, 
for  all  parts  of  the  World,  all  forts  of  Paper  and  Pa^r-Books,  rul’d  or  unrul’d,  ac 
the  cheap^  Rate :  Alfo  Bibles,  or  other  Books  new  Bound  and  Clafp’d ;  and  the 
beft  Writing-Ink,  Pens,  Wax,  Wafers,  Pencils,  &c.  . 
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